0. 40 mg/Q for. NII4 ——N l“lom these, it is 1nte1 preted tlnt the concentration of ammonium ion
is |elat1veiy low in spite of high TDS values, According to the WAJ data, on the other hand,
the concentmtlon of ammonium ion is Eugh in some cases at Yabis and Deir Alla, Therefore,

the contamination at Yabis permits no optimism,

‘( 1 l) Potamum Permanganate (KMnO,4) (‘onsumptxon Value (PV)

The PV represents the amount of oxidant added to water to oxidize the. reductant ie.
organic substanccs in water. Bitt the stlength of oxidation condition is rather weak than that
of COD, therefore. every Ieductﬁnt in water can not be oxidized by KMnO,. Accordingly,
“the PV shows the level of organic pollution rehtwely

Accordm;, to the data given in Fig. 54, the totnl mean values arc roughly 9 mg/Q at
Magaren.and roughly 11.0 mg/Q at Deir Alla, relatlvely high both in Yarmuk and the Canal
From ﬂlb Deir Alla data, it is assumed that the contamination in the section down from Yabis
is-high, and- from’ the Yarmuk data the cont’ununhon seems to be progressing considerably.
: Thls 1s “supported by’ the evidence of that the differences of the number of total colonies
fnnong two stations are large. -

3) '. Sumnnry

In thée foregomg, we madc a StdtlSthdl ana1y515 of eveéry 1tem concemed in accordan(,e
w1th the medsured data of the WAJ and JVA.

From a general point of view about the condltions of the East G hor Caml ‘we notice
that the water from Inlet mamtams its quahty down to Yabis, but its quality is deteriorated -
heavily from Yabis down to Deir Alla. The mean values also ‘indicate likewise. ‘

Such substanccs as calcmm and magnesmm deriving from geologlcal features are relatlvely
high in concentratton in the geétion from Inlet to ‘Yabis which becomes hlgher down from
Yabis. This phienomenon is p:esumcd as such that the amount of such substances: ﬂowmg out
of soil increases due to repetitive ise of the Canal water as the land from Yabis to Deir Alla is
progressively utilized. As to sodlum potassmm cliloride ion, sulfate ion and other, the mean
values are considerably high: "mcl the variation widths are large in the sectlon from Yabis
.to Deir Alla. These md:cate that the humar and dgrlcuiturai actmhes arc active in this section
~with resultant contammatlon to-a large degree The water in this sectlon contams ammonium
ion beside- nitrate -ion, From this, it is known that the water quallty ‘there is substantially
steady. but the water mcludes much human waste water throughout the ‘Canal, especmlly in
the downstream zonc of'if. The amounts of PV are almost the same in Yaimuk and at Deir AHa '
As there is no detailed data about the Canal, it is difficult to grasp the Caual condition in
its entirety However, whcn a view is given to the degree of contamination ‘in the downstream -
zone of the ‘Canal, we, Jassume 'that the amount of PV flowing into Inlet from a underground
wa_teij system is considerably sma_ﬂ. “About bicarbonate’ ion (HCO3) which is very high in
gel neral, ive presume that this phenomenon is due to the local geological feature with much
limestones. This ' ‘also makes up a factor to increase 'llkalmlty, therefore, suggestwe of careful
pH treatment at puriflcatlon plant, ' L

_ Now we summatize all the facts and’ oplmons given above The water collected at Deir
Alla is affected by human and ﬁgncultural ‘activities, therefore, care must be exercised for ,
Loagulatlon and other treatments with respect’ to water puuﬁcatlon M01eover the presence’
of" some hazardous organic matters in the water is undeniable because of the source of
. coutamiuauts, and also the presence of precursor of trihalomethane is bresumed due to the fact,

—~10 —



Table 1. CORRELATION between — Tnlet and‘Adasi'yych. {(Whole sééson)

11 -

DATE T.0.5 7.B.8] ~ DATE cl ¢l DATE S04 St DATE . Mn4 M4[ C pATE K ¥
11079 -500 499] 116 79 10142 POL.TT{ 1 1079 64.84 74.45{22 584 - 0.12 0.92f L1079 5.86 1.82
20 180 370 (48220 180 . 67,73 65.6(20 ) 80 24.98 50.91) 2 B #4077 098020 L 8F 3.91.3.91
(b 180 413 49011 Y 81 70.21  72.69]11 1 81 50,43 S54.75] .ToTalL  0.8%  1.90[11 1 81 5.86 5.8
I7 -3 8t 390 39617 381 .66.66. 65.6{17 3 8t 45.15 am. 42 HEAN  N.45 0.95[17 381 .5.08 3.91]
17 581 512 528017 581 103.80 960911 S Bl 50,91 -T5.858 .. 046 0.00017 5Bl 6.64 6.25
(6 -9 81 53 T4G0] 6 9BL E0A.25  S5E.13| 6 9 Bl 7L.56 74.45 My 0,33 0.080 6 987182 4.6

129 12 817 510 U53L[20 12 81 92,20 92,9029 12 81 52.83 -69.16| . CORM, T 0.00429 12 81 5.81 5.47
13982 531 528[13 982 95.74 OS.T4[t3 982 BU.69 TT.81| CoN.€AY (M) D013 982 3.91 391
25 384 300 313125 384 45.03  48.22|25 3 B4 1G.BI 19.69) cON.(M) (W)  0.10{25 384 3.01-7.82
13 581 492 - 480013 5.84 03.67  76.5[13 584 57.83 52.83 2 88 -39 3.9
22 584 512 512022 584 96.25 B2.6(22 584 71.52 29.04 TOTAL 52.76 53.56
2 684 B3 531} 2 6.8 9R.35 9| 2 684 47.04 67.2 HEAN 5,98 5.6
1t 784 544 537[11 7 B4 28 82.95(11 v8s 708 7008 s.0. 137 157
2 884 560 505/ 2 B84 9415 Ti.4] 2 B84 B4 536 DY L3070 549
“TOTAL  6TI0 6727 TOTAL 1U57.55 LEUD. L9 TOTAL T42.87 B0B.43 CORR. 0,22

HEAN 473 481 HEAR 82,68 . 74.G6 HERN  53.06  57.75 CON. (M) (A 4,04

S0 196 S 2162 17.23 S0 18.24 1840 CON.(M " (B} 0.25

w1 .63 oav 22,78 16.60 W 17.57 11,73

CORR, 0.84] roee. . D.a2f coRn. .55
CON. () (W) 145.70] COK. (A) ) 53.86] con.(m)  (A) 28.04) -

CON.OD (W 070 COR. (B (BY  0.30) CON.(B}  (8) 0.56

S.D. Standard Deviation
‘M . " of Population
Corr. Correlation factor - '

"Con. {A) : C.' :t ¢
L ' .onstarn
Con. (B) :4 s
Table 2. CORRELATION between — Inlet and Adasiyyeh (Dry season) = |

“DATE T.D.S T.DUS| - DATE [+ I | DATE = S04  so4]  DATE  RHA WWA| - BATE K K
$ 981 534 460) 6981 104.25. 51,13 6 981 TL.56 74.45{ 2 984 OTT "0.881 6 981 7.82 4.69
12 982 530, sa8l13 982 05.74 . 95.74|13 9 82-.88.60 ‘77.BH{ -TOTAL B.77 . 0.9B{13 982 3.9t 3.M

|2 684 53 saT| 2 684 98.35 . 082 6844704 67.2 HEAN 0.7T 0.98] 2 B B4 A9 3.9
A1l 784 544 53711 T84 . 28 82.85|11 T84 70.08 . 70.08f S0, 000 0.00| - TOTAL I5.63 i2.50

2 B B4 569 505 278 B4 9445 .42 884 384 5376 (M) 0.00 0.00] CHBAN 5.21 4.17

TOTAL  2in% 2567 - TOTAL 420.49 399.22| - rOTM. 307.77 343.30]  CORR. s B 50, 2.26 0,46

HEAN 542 513 HEAN  B4.10 & 79.84 HEAH  61.55 - 68.56| CON. (A) () -0.98 (n  1.85 8.31

so. 16 .33 s 3050 pm2s|  s.0. 17.93 %27 eeR ) (M - 0.00] . CORR. . 0.9

m o 142 Wy 2826 17.2% . - (W 1G4 829 coN. () - (M), .13
coRe. -0.08f. CORR. 016 cocom 0.92 coN. (B (W 0.20
CoN, () (Y605, 14) CON. (A) () ge.25| con (M ) 3912 - :
CON. (B}  (B) -0.17} COW, (8} (8) : -0.10{ CUN.(B) 8y 0.4 ‘




Table 3. CORRELATION.

belween — Intet and Adasiyyeh (Rain season)

12—

BATE T.0.S T.0.S|  DATE - Cl ¢l MATEShA SO4|  DATE N MM DATE K K
. : ) g6 5 42 0.92] 11979 5.86 .83
PI072 st 499) 118 70 1842, 101.77| L1079 m.ns.l .74.4? 22 Tg?gt E 12 e Lo 3 aol
o0 | 80 371 42|20 { B0 67.73  ©5.6|20 b 80 24.98 50.9 _ O RS i
7 38l W0 396{17-381 66.66 656117 38l 5.15 38.42|: neay 0,12 0. 5.08 3.91f
' ; ' ¢ . 52.83 69.16 s.p. 0.9 0.00[22 12 81 5.87.5.47
29 12 8L 510 53128 k2 Rl . 92.20  92.9{29 2 Bl 52 _ R AR I
Y1 181 413 C419[p1 181 70.21 "72.6811 18 50.43 54.75 w 0.06 oo 18l sge N
17 581 512 d4BfIT 581 103,82 54.61/17 58 S0.91 38.42] . CONR. O 8 a1
15 58l 4132 48H/13 584 83.67  16.5[13 584 571.63 52.83] COX. (8) m u.gﬂ R N
ob 784 200 313}25 384 45.03 48.22[25 3 84 16:01 19.69 con. ) (B b oTAL. 3713 38. 11
92 584 51z 520225 84 . 96.25  82.6|22 5 M 7152 23.04 fety 5.8 800
TOEAL AL AT8B]. TOTAL 737.06 - 660.49]  TOTAL 435,18 427.67 sh LI LI,
AEAN 445 453]  UEAR © BE.9B 73,39 . HEa 4B.34 47.52 s
5.0, 18 BB s.h,  20.14  17.28) - s.n. TG0 17,61 £ S .12
S M 6l M 18.99  16.29 i 16.59 16,89 GON. (4 { 59)
L CORE. g.42[ | CORR. g.60] . come, . 8,39 coNLGn (8 -0.20
CON. (A)  (A)13T.U5| Cofi.(n) () 30.80| vow.{ay (A} 28.18 .
coN_ (B B 071 cox. (B) M .52 cen.qy  (m) A48 i |
Table 4.  CORRELATION betwecn — Adasiyyeh and Yabis (Whole season)
BATE -T.D.S T.0.S - IMTE 1 cil - DATE 504 504 . DATE M4 N4 MTE L4 K
1% 714 544 512l 22714 9585 9407 2 774 6012 §9.52126 175 0.208 p.362] 2 T4 5.07 '4.20
of -1 15 496 47426 1 75. BE.T5 - BD.5B[26 k76 76.8° ST.6[1S 275 0.077 00526 175 425 3.9
5 275 300 31745 275 . 44.37  S7.15{15 ¢ 715 2.6 31.68{30 3 75 '0.242 0.88[15 275 4.29 2.73
2315 409 © 396{30 3 75 66.03 5T.15(30 375 A8 4a3.2f27 475 0.06 - 0:18/30 375 3.51. 273
10 475 480 486{10 4 75 . B4.13 - T4.55{10 475 S52.¢ 59.52122 5715 L 2,141 475 5.01 4.68
97 45 550 Se8l21 475 98.60 8A46i27 475 64.80 70.561 4 476 0.2 0.49{27 4 75 5.46 4.68
92 5 15 SM  506[22 5715 - 18011 AH.75{22. 5 75 46.08 56.64{27 1176 0.840 . 4.8 22 575 6.24 546
18 1175 528 531(18 1175 or.24 - 02,3118 £1 75 70.56 So.n4fz2 54 0.92 0.3 18 11 75. 5,46 5.46
5476 480 42l 44 76 B3:33 460 4 4 76 69.16.62.43) 2 884 0.9 1} .4 476 5.86 5.47
12T 10 76 4wD - 486{27 1L 76 49 8545027 1176 4392 83.68] ToTAL 467 10.25]27 1176 5.86 5.86
136 77, 541 49913 6777 93.96 79181137 6 17 44.32°48.031  MEaK - 0.52 b1 6771 1.3 469
816 78 498, se8] 8 1p 78 02.90 -92.55) 8 40 TR 65.32 70.12 s.n. 0.4 L5l 81078 7.43 '8.21
E12 78 AM 58| 612 T4 BA.20  RLSG| 5 1278 57,16 47.550 - (0 0.40  L.42 § 12 18 .7.43 5.65
13279 474 ama13 2 70 - HS.1 BLIB[EZ 279 44,18 36.94| - rORN. n.56(13 2.7 "4.3 4.3
37T OANG G N30 379 861 P2.A9i3L 379 51iE5 C59.07{cen () (M 0.14|31 3 7% 4.05 5.08
U570 o520 528U 579 LRGSO 102.2 1579 5715 g6.28f coR.) (B 1.92/ 1 572 5.8 5.0
30679 S0 S17] 3706 70 w0a.H0 1345 3 6 70 T5.88  61.47 3 679 5.85 5,85
1070 . 400 Aas] 170 mLIT 9Bt 1109 74,45 66.76 11679 7.82 5.87
11279 -39 259 11z 70 1624 ADCTBE L b2 79 42,27 C19.20 1.12 79 4.5973.52
200 1 B¢ 442 242(90 1 80 . B5.6 - JE.HBI20 1 HO §0.91 - 5.76 201 803,91 3.9
17 480 896 40917 "3 81 65.6 - 62.85017 3 @1 w42 07,29 17T 381 3,91 4.3
13 982 S8 GHM{13 082 0 95.74 CBLGS{I3 g.§2 71.81 1537 13 982 -3.59t - 3.91
DY L 87 awd asu{23 L83 70.57  S5R.38{23 143 49.47 4B.51 23 183 3.9 3.9l
4 483 396 403l 4 4 83 6525 6L 47483 44,19 5T.64 4483 541 5.47
25 384 313 320095 3 w4 qB.22 5AL7[25 384 19.69 3H.42 25 384 T.82 1473
22 S84 512 499{2z 584 B2.6 TR.05122° 584 29.04 48 2 88 3.9 3.9
2 684 537 g2 84 0 9 945 2 84 5z 704 TOTAL138. 4013164
11 18 537 S5iBl11 784 82.95 0G.2S{1L 7.4 70.08 63.B4 MEAM 5.32° 5.06}
2 gg4 505 51202 g8y TE4 . BUsl 2 g4 53760 34.4 $/D: 134 181
TOTAL 13848 137451  rtovalL 2427.80 2273.9) TOTAL1580.591601.00} o 32 LT
HEAN AR A4 HEMH O BDLT2 O 1R.41 HEAN - 54.50 .. 55.24% cong, C0LT
s.h, Gy 102 5.0, C16.98  13.08 s 16,01 25.85 CON.(A)  (A):-0.53
68 100 o 15,88 1T (1573 25,40 con. (B (B} 105
CORR, 0,71} CoRg., - 0.81| . CURE. 0.5 ‘ -
A coEL (M) 0 (A}-27.90] COM. (M) ) 2,220 CON. (1) )  G.74
CONLCRY (BY 105 CON.(B) (B .91 con.(® @) 0.89




Table 5. CORRELATION between — Adasiy}-(ch.and Yabis. (Dry season}

3 G0 00 —d W7 b ] O LD OO G G O D500

DATE T.B.S . T:0.5) - DATR el cl DATE . S04 . S04 DATE NI NI DATE K X
2 TT4 .54 SI2p2 T 0585 04.07] 2 T4 69012 59.52| 2 G 84 0,08 2 71 507 4.2
13 677 544 499043 6 77 .03.96 7908113 6 77 44.32 (AR:03  TOTAL  0.98 LD 6 77T 703 4.69
3670 548 51TL 3 679 16389 103,45} 3.6 79 T5.BR GLAT HEAN . D98 1.00f 37 679, 5.85 5.85
13 982 52 633[13 982  95.74  HB.65{137 9 82 7.8 157 . s.b. . Q.00 0.00[F3 982 3.91 3.01
2 6B 53T 820} 2 684 - 4R 94,502 6 M . 6L2 TLM (M- 0.00 0.90| 2 8B4 3.9 3.9
11 7 B4 537 :518{11: 7 84 - 82,95 96.25[11 7 84 70.08 63.BAJ .~ CORR. - B0 TOTAL 25.76 22.64
2 R84 505 512f 2 884 714 B9.6F 2 B BN 5376 ag.] cod (Y () 190 HEAN 5,15 4.53
TOTAL 3743 4011 TOTAL -GAE.TO G45.70) : TOTML ASHOLT A06. 0] cow, () (w000  S.b. 1.3 0.81
HEAN @ 535 ST3| . HEAN G QLGB 92.24[ . MEAN 65.45 (70,86 : M 1,20 0:72
S.0.0 16 CHB| S g2 1.53 S.h 12003 dgaemp - CORM. D.65
m 419 . e f01b . 6.98 (M 11.23 35.26] - cov (0 (A 2.52
GORR, . 00| CORR. : 827 Cone. _ 0.6z - : con.(m (B 0.39
CON. () (MEIT. 20| GoN. (a). (A} TA.H2| CONO(AY - (R) -56.11 . :
CON. (D) (B) -0.1Z] tON.{R) @y 0,19 CoN.(RY . () 1M
“Table 6. CORRELATION between - Adasiyyeh and Yabis (Rain season)
- DATE:T.D.S T.0.S|. patE €1 . CIf - DATE S04 sod DATE  NNd  NH4]  DATE K K
91 475 550 ° 528[27.4 75, UB.G9  HO.4G|2T 475 BALMD TO.56|27 4 75 0.06 0.1Bl2T A 75 546 4.6
10 475 480 4B6{10 4 75° 8413 74.55{1¢ 475 52.8. 59.52[22 575 1.09 2.14110 475 5,07 4.6
22 515 . S44° 506{22 575 100.11. 88.75]22 "5 75 46.08. 56.54|30 3 75 0.242 0.B8J22. 575 6.24 5.4
181175 528 53n{18 1075 91.24. 92,3018 1L 75 7056 59.04[15 .2 75 0.077 0.05(18 11 75 5:45 5.4
300 315 ¢ 409 306{30 375 66.03 57.i5{36° 375 .48 43.2l26 175 -0.208 0.362)30 3 75 .51 2.7
15275 300 47115 -2 15 4437 STU1S{15. 275 21.6 31.GRI2T 11 76 0.840 48|15 2775 4,29 2.7
26 175 406 -474{26 175 88.75 - BO.5B{26° 175 6B ST.6) 4 4 UG- 0.25 0.49126 116 4.29 3.
27.11 76. 480 . 4BG{27. 11’716 . 89 85.45{27 11 76 "43.22 Ry.GRj2z2 584 ©0.92 0.35/27 i1 76 5.85 5.8
4 476 480 442]- 4 476 . 83.33  74.46] 4.4 76 69.15 62.43] TOTAL  3.69 9.25( 4. 4 76 5.86 5.4
R {078 493 . 5000 ®to 78 92.91 92.55{ 8 10 M. 65.32 T0.012] - HEAN 0.46 1.16:8:10 78 7.43 8.2
61298 474 Asg| 61278  84.39 8L.56| 6 12 76 5716 47.55 5.0, 0.41 1.61{ 61278 7.43 6.6
P Q079 . 499 466{ 1 10079 10077 90:0T} L 16 79. 74.45 ‘66.6F - () - 0.39 L.5H 1.18.79 7.32 5.8
5790 7520 CSar 5 19 1BH.5ILB2U120 L5 79 ST.15 66.28}  CORR. o2 L 579 5.86 5.0
31-379 486 . C486|31 3-79 93.61 ¢ 92.19431 379 57.15 58.e7f cow ) () 007431 373 4.05 5.0
Liz79- 305 2%0) tazo7e 76.24  40IB) (12 79 dz.27 gm2(f con. (B (B 2.37) 112797 4.69 ‘3.5
13 279 414 48013 279 8501 - 833313 279 4418 36.M . 13 219 4.3 4.3
207 180 - 482 - zl2c -1 A0 - 65.6 36.8B]20 1 80 50,91 5,76 218k 3.91 3.91
17 38l 396 408)17 381 - 65.6 62.05117 381 9842 (7.9 17 381°3.81.- 43
4 483395 193l 4. 483 65.25  65.6] 4 483 4419 4467 ' i 4 B3 5.41° 3911
93183 384 0 amales 181 70.57  66.3L423 -1 B3 49,47 41.55 {23 18 3.9 3.91]-
22 584 512 400{22 584 ° 82.6 ° TR.O5{22 581 2.04-- 48 25 384, 782 11.73
95 ABAC %1 napizs 384 AR22 0 SO.TI25 .3 B4 19.69 38.42 - TOTALI1Z.64107.44
TotAL 1015 9750 . T07AL 1786.01 1642.04] . -ToTaLli22 421091.97| ° o MEAR : 5.36 . 5 12
HEAN 450 443 niAN BIL18  T4.64 HEAH  50.02 49.64] S CS.b0 137 198
S T 4 §.9, 16,80 11871 S.D. 15.12 108 M 134 L33
(W 6 12| - 1642 176 ) 1536 18.73 ' f.0R1. 0.4u
COAR. - . " B.79|  CcoRu. 0.84} - CORR, 0.51] - . con. () (W) -L 10
CON. () - - (A) 57.44| con. (n) w239 ceweay . w oamon] con.(® (B LG
oon, (RY - (BY 0.84] con. (v 1t 0.89; CoOR. (B} By o0.62] '
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Table 7.

ason)

~CORRE IAFION betweenﬁAdaSlyyeh and Y'lblS (Whole 5 ‘
" OATl rusoa £S04 DATE . CO3 D3 unnz 603 mm " DATE -_re_os= . N03
2 T M ;IJ‘! el 2 TTE T8 6l 20774 234,3 220 35 2.1 14 13 5:63
26 175 1.6 Ldpl26 175 (2.9 . 5:.4126 175 204:35 237.20(26 { 75 9161 9.6
15 25 205 ©LBO[30 315 M2 LIS 2 75" 172,02, - 189.1]15 -2 75 9.52 1.6
a0 376 138 L3R 47s g 09 3073 75 186,66 1190.32|3U -375° 5.1617.52
1074 75 1,59 Lesier 4.5 14 1T 104075 . 23119 239.12(10 478 9.57 10:63f
A7 45, 152 L.27|18 15 6.3, 9.0{2niq 75 c2nt.d 207.4{21" 4-75 15.06 14.04
a2 515 2.1 15T A 476 0.0 047|232, 575 223.87 25498122 & 15-11:52 1249}
T8V 75 s 1sel2rnTe S9T 148 1810175 230,50 226:0,18 1 5 13.46 1453
46 Lot Ls|ia 87T 1.63 0 BuAll 4 A 16520135 202.55¢ 4 4 76,1019 1063
91 L0 6 2,06 b2 L8 10,39 °9.77|271) 76 - 200.8T 18 89|27 11 76 12.05 - T1.0
13 611 22 L.os) 612 787.10.39 " LHIS. B 71 - 241.00 249.53}13 0 717-23.29 11.43%..
U078 .42 132113279 16,27 12.03 BIE 70 23206 203,77 840 T8 37.9 29,69
£z 78 148 1723t 37071344 15.88) 6 1278 200/(1 F°193.4] 6:12°18 12.09°41.29
Y3 s Lo 2.2| t 579 T.33 TRSGI13 <279 21536 9924.51513 2719 (151 11:95
lat 338 164 1.560 3 679 12927 10,9983 3779 1965 11.67{31 3 19 (1511307
171 519 ton  1.54] 110 79 4344 15800 17579 217.10 24150 1 5:7916.39 - 15
3 67 13T LEBIIT 381 A2.22 10.90f 3- 679 931.83 '222.07( 3 6 79 11.86 16.6
| 1079 1.37 1.35(23 183 367 5.8 110 79 222,08 206.21] 1 10791551 §3.7
1279 180 21284 483 7.64 3.67| 11279 189,13 135.44 112'79 22.59 11.2
o0 180 1.20 6.40|22 §'84 22.8 [1.04j20 1 80 170.B3. 909 08]20 180 25.69° 33.8
7 380 .71 3.58] 2 684 g a.6f17 3 BL 17815 200.72{17 "3 81 19.93 23.9|:
13 Rz 1:23 05811 784 0.9 16.5}13 9'g2 250.75 272.1}13 982 :9.61 & 8
23 183 1.43 1.16) 2 B84 . 4.2 : 2.4}28 1 81 197.96 199.5/23 §83.2.98 3.1
4 483 148 1.07]  ToTAL 238.17 227.59| 4 483 180.59 195.63( 4 4 8310.54 10.9
95 381 2.45: 1.3 MEAN 10.36 9.00(25 3 B4 164.72 142.76125 3 B4 12.85 . 1.7
22584 .84  L.G3 s 3.97 4.30]22 581 212.89 230.5822 584 11
2 684 146 '1.33 M) 3.88 4.20f 2 6B4 251,94 222.65) 2 684 14.4 10.8
1178, 118 L5 coRR. 0.4e{11 7 84 197.77 ‘2030311 T84 9.17 9.2
s BEf 133 233 cox.(@ W 4dip 2 8B4 947.6 "264.74] 2 884 B2 B.3
ToTAL 47.24° 50.08| oK (@) (B) 0.53)  T0TAL 6153.75 612).25|  T01AL300. 16385.12
HEAK - L1i§3 7173 HEAN 212,20 201.08|  HEAN 13.45.13.28
5.0 Bl 1.4 s.D.  25.32  35.95|  S.D. 5:51 6.8
@ o040 102 2487 ,35.33 M 541 6.07
CORR. -0.905 GORR. 0.56 CORR, . 3.83
con. (Y 19 Cul. (A) () 40.32] coR () (A} 0.B4
coM.(B)  (B) -D.13 cov.(® (@  0.80) CON.(B) T 0.94
Table 8. CORRELATION between— Adasnyyeh and’ Yabls (Dl’j season)
TE 17504 £1/504| - vatE co3- - coa| . atE ucu:s ' u,oa . -'mm. 103 ._‘gmn
R 't-aﬂ 1582 114 1.8 sl 2 T .3 299.36] ¢ 7 1441 1.3 6.63
6T 202 G513 6 77 . 7.63 . 5.41{13 -6 TT7247.00. 249 5303 677 23 0 §1i83
W ogar o Lar vesl 367190222 ioioel 3 A 7923183 202.07) 3 6 79 1196 16.
3ons2 (.23 B8] 2 B84 936013 282 250775 2720013 082 961 © B8
Z 68 LAE LI T B4 ]9._9 . 16.5| 2 6 84 251.04 222.65{ 2 6 B4~ 14.4 ~10:8
T4 L LSLpz B84 a2 24[1L T B197.77 2033041 T BA0007,.9.2)
2 B84 151 2330 TOTAL 50.75 45.00f 2 884 247.6 264:74] 28 84 T 4.270.8.3
TOTAL (008 10.66| . MEMY - B.46. 7.65 TOTAL 1661.28 (663,58| -T0TAL 83.93 72.16
SHERK' 144 1S2| 8D, 2.68: 5.26) o HEMNT 237.33 297.65| ., HEAN 11,99 10,31
§.0.0 0,92 0.52 Wy 2044 479) 18D 10 95.13]  -s.p. 5.53 °3.24
o by DABLCcORW, 0,68 . 1T 72023021 B 120 3.80E
_Lode, 0. 18] eom. () . (M- -3.60] " GORR. - 8.130 - comnt < 048
CON. (8} - () L0dd cow. (B (B 133 CONCAY . G0 - 9.8L| COH. () Y Tt
GON. () - @) 0.3 : coN.(BY. (B} ' 0.96| cow, () - (B) 0.27}
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~ Table 9.,

CORRELA’I‘ION between — Ada31yye11 and Yabls (Ram season)
DATE CI/504 17504 DATE: - C03 " Co3 BATE ucos- - IICO'E : mm. ___NO:] _NOG
Coler 4150052 L2T[eT 475 LA 1T | 54.15, 251.8 - 207._4 27 4_75 15.06- 14.414

“lee 4 757158 s[04 s cret U ehie 475 Ceal.1y 2392l 4-7s 9,51 10.63

122 5715 2077 LGB IYS 06.3- 09,6022 5.75 223.87 0254.98(22; 5 75°11.52 12.49
Cole s e reet L8650 S350 tR0020 1L 1B 1115 230,58 2260918 11-76:13.46 14.53] -

S]800. 8 750,48 0 108226- 01,75 12,90 U 5.4[30 315 196,66 190.32(30, 13 75. 5,767 1.58) : -

|15 215 2.5 . 1LBR{2T 1176 0 9077 14,615 2 75 172,02 - 1880116 275 9:52 11.61°

26 P75 L6 LLAB[ 44 76-709.16 - 9.47[26  1°75 “204.35 . 237,29126° 1 15 9.6 9.51{ -
2T 1176 - 2:06  "1.02] 81079 (10:39° 9.77[2T 11 76- 209,67 - 198.89|27 1176 12,05 - 11,6
4. 476 <120 L19[ 61278 10.39. L 4 46 201,33 202:55) 4- 476 140:19 10.63]
818 18 1,42 . 1.32[ 1 1079 ©13.44 15.89|. 8 10:78 233.0G 203, 77] 8-10-78.27:9 29.69
612 78 S4B U721 DRI T8 8085 6 127 78200011 (1R AL 612 7812091129
(10197 1,87+ 1:35[31 1379 13,44 15.88].1 10°70. 922,08 "206.28) 'L 1079 15.51 13.71 °
U579 190 LA413-270. 15.27 12.83(1 579 -217.19 - 241.89):1 :5;19 16.3% :: 15].
3319 1LEA 18617 3 81012082 10.99(31 - 379 219.63 H1L.6T[3L--3-79 1151 ELLOTY.
112797 1,80 - 2.12028 (1830 367 0 51901 12:79 189013 1354401 1278 22,59 11,2
13 279 1,93 2.2622 '5°84 ".22.8 11.04]13. 2719 215.36 -224.51[13 2 79 11.51 11.95
20 L°BO- 1.29  6.4D{: TOTAL-179.78177.41{20 1 80 -170.83 222.08120. 1 80 25.69° 33.8
17380 171 3.58(  pEAN 11,24 110917 3 B1:i78.15 200.72{17 3 8 19.93 23.9

4 ABY 148 LT[ 0 s.b. - d.2d . i3.4B[ 4 74 83 1B0.59 204.991° 4 A B3 10.54 10

23183 1430 13900 400 3.37H23 183 T197.06 - 189.74|23 0 1:83°12.98 12.1|

22 5i84 2,840 1.63] - CORR.’ 0.36022: 584 21280 230.58(22 5 84. 11 - 11

25 °3 810 2,45 - 1,320 €N () - €AY T.72|25° 3 B4 . 16472 142.76(25 3 84.12.85 7.7}

- TOTAL 37,16 40:05] CON..(R) (B) -+ 0.30] © TOTAL 4402:47 4454.01] - T0TAL306.23311.06
T HEAN 169 B2 (HEAN 204,20 202.46 HEAR 13.92 4.14) -
S 0420 LIS S§0c 21,73 3521 5.0, 5.55 6.67|
5 I D | I W T . 21.23 34400 ) 5.42 6.5 -
conk. -t -0.12 CORR. - 0.37) conm. 0.91
Tox. (1) 2301 Clcem o ) 7o.94 con. (@A) 117
CoN. (B (B} -0.34| qGoN.(m . (B 60| cONC(BY. (B) L.10
- Table' 10." CORRELA’I‘ION between—nAdaﬁyyeh and Yabls (Whole season)

‘OATE, . Ga Gal © BATE . Mg’ mg|  pate ¥a' Ha DATE cmlgmam CatHlg/Nat¥
2774 52.80 5380 2 774 .29.54 30.66| 2 T4 4TS 6212 T .03 1.2
26175 A8.00° 47.29260 1'75 23.59 27.23|26 1 75 79.35 63.25]26 175 . 0.86 .11
15, 2.75. 3640 38.4{15 2.7515.70 '21.03|i5 2 75 35.65 51.75{16 275 . 1.s¢ - 109

{303 75..35.60, .. 4B{30° 3°75 £2.13° 21.BB[{30 3.75 6D.95 Si.75{30. 3 75 0.90 1.14
104,75 201700 52|10, 4 75 50.00 2723118 475 63.25 63.25(10 4 75 7105 117
27 4'15..50;60 524|127 415 °27.60 25.99|21 475 81.65 5175027 415 6.90 “1.41
22.-5 15 5128 . 62{22 575 .27.23 .27.22{22 575, 0.5 +V0.15[22. .75 _ © 0.90 1,08
181575 48.80 - 51.G{18 $1.75. 25.90  24.7[18°11.75  82.8 82.8)18 1175 0.85 0.86
4 4716 49.29 43.28[4 4 76 21.64 22.37| 4 ‘476 6B.97 65.52) 4 476 . .95 1,92
27 11 75 - 46.09 46.RO[27 11 76 22,37 24.56|27 41,76, 71,21 70.11{27 11°76 0.89 0.94
{3 6 77 S50.30.. 48:3{137°6.77° 28,90 30.52|13: 6777 718.16 '64.37|43 6 17 - 0.93 1.i4
B 1078 46,69 .46.49].8 10 781°25.65 25.71{ 810 78 §7.36 79.31f 871078 0.7 - 0.83
612 18 43,09 42.28). 61278 "20.79:18.91]-6712.78 1847 72,421 61278 - 7075 0.1
13 .2 79 42,28 450013 -2'79 "22:98 .21.23{13, 2 19 80.46 V5.86[13 279 0T 0.83

131 53 79 47.28 47.28(300 3,79 28.08 .28.08131 -3 15 72.4 0 T2.4(31 378 ey d.g?
1-579 513 5350 1. 570 951771280014 | § 7% ;42:76. 78:16{ I' 5179 0. 46 1,00
S306719 5401 B3| U619 2821 27023 80 6 7% -09:66 80,46 3___6'79' 0:86 6.9i
11079 487 43.09| 0907797 26.14 30.04]° 1 10779 - 89.66 74,72| 11078 0:77 0.91
DU 19 A9 36.07] L 127791848 0224 112 7906667 133.34] 1 E2-19° 6.47 0.99
20 . B0 36:67 .50.91{20° 1807214 2177|201 80 58:62 '20069[20 180 - 0.93 3.00
17°.3 81 43.09  4B.69|17 3B 17.50° 18.06]17 3 81 S7.001- 46.44|17 " 3'8L : - 0.99 - 1.33
3 '9°82.-53.50. 56:11(13 9.82. 28.09 - 53.5{11 9.82- 8047 7L.20113 982" 0.9 146
23 1:83 43.89 . 48.9(23 [1H3:18.97 19.7123 183 59.77 - A5.7123° 1 43 0.9 1.38

147483 A3.69 T46.49{. 4 483 19.94:.20,67{ 4 483 59.18-55/14] 4 4 M3 L5 . L1
25 384 33.06 -32.86{25 384 13,98 13,62{25 8 84 4138 45.98[25- 384 - 0.96 0.81
22 0SB4 23.8 "50.05[22 584 -25;32 25.0%|22 584 . 736 66,0722 584 9.96: 9.72
2684 S5z 53f.2 6842328 2402 684 B5EC BOSIL TE4 G5 0980
1T BE 504 AT.6[10. T 84 26:82 2R 44|11 T84 T8.22° "73.6 2/8 g4 06 1.84
T84 . 486 'S5[ 2. 684 20,16 83.G4|.2 8B4 759 783 AT0TAL 0 -25.75 31.94
© TOTALL297,231301.60[ - 107AL 705,28 775.48| ~ TOTALZ0BD.G91R40.20)  “WEAw. 0 0.92 Ly

HEAN 44,73 TATGA[ o nead 24320 26.74] nsnu 72.06-63.46] = 5.0, .10 .44
S0 L R25 5T $.0. 7641 13.69) 13,49 715,02 Yy o010 0.44

LBl 5.6 Sy V6,30 13.45] '-'*(m"- 13.26 14.76]: CORR, 0.25

CORN, © T as]c CooRe. 8.197°: " CORR. TUDLTI] CeN. () KGR T
CON. €AY~ (A 36.900 COM. () : “(A) I16.77[ con. (A (A B.53|COH.(B) - m - 0.79
COH.(B) (B}  B.24}CON(B)y - (B) . CO.4)) cON.(BY (B} 0.9 -
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CORRELATION

Table 11.° between -— Adws!yyeh and Yabis (Dry season). .

BATE Ca Ca DATE - g S TN T T OATE Carhg/Na K F1lﬁr/Na+H
. _F_'__,____HJ_M“_

9 774 S2.80 - S3.8[.2 774 20054 3066 2 7 1. 7475 621 2 1L A N4
{37677 50.30  A4.8[13 (677 28,00 30.52043. 677 .16 64.37(63 617 6.93 1M
%679 sS4l 5.3 3 679 28021 21.23| 3610 RY66 .46 3:- 679 0.86 - - -8.91
a9 82 5.5 5611013 982 2009 63.5/13 982 8647 11,27]13 -9 H2. 0.97 . LB
5 5gf 528 Gyl 2 684 exa 234f e g 851 HE.5{11 T 84 R I
] T84 50.4 ATGHIL T84 26.52 2B.djlL T 84 T8.22 73.6| 2. 884 0.46° -~ L84
o awd A9.6 - 55] 2 H84 2U.IG #3642 A M 159 113 TOTAL 5.50 T.64
TOTAL 362,51 365, 11]  Tuval 18475 27740 ¢ TUTAL 562, 26 593.60 HEAN g9z, 1.2t
9EAN 51,79 5216 HEAK 6.3 39.63 HEAY BU.32 TLM 5.4, 0. 0% .35
S.00 201 325l s.h 342l s 5.2 T oo oW DU .32
) 1.88 3.0l Gy 3y 2wl . 4,92 659 CoRe, N 1,00

CORR. B.26] GORNH. -n.GE  coR, sl qon. (A w . 057
CONL (0 ) BNLAL] CON. ) (A) 142.02] COH.(M) (M) -1R.02). CoN-, (B) 8 2.60
fONL (D) . (M 0.42] cox.GB) (B o388 coxcm ) AL l2s
Table 12, CORRELATION between — Adasiyyeh and Yabis (Ram season)

CpATE Ca Ca BATE - Mg, tg|. OATE  Ra L Ha nnawmythMmme
91 415 50.60 s2.4l27 475 27.60 °26.99(27 4 7% 165 51.75(21 4 % e L 41
0. 475 2170 - 52{10 475 SO0y 27.23{10 475 63.25 63.25)1C. 4 15 1.05. BT
22 575 51.20 solep 5775 21.73 21.22{22 5715 BO.5 T0.15[22 S 75 0:90 1.05
(811 75 48.80 51.6118 1175 25.90° 24.7(18.1175 82.8  #2.8]18 1175 - 0.85 1.86
e 375 35.60 il30 875 22,13 218830 3 75 60,95 517530 375 0:90 1.14
6 275 36.40 38.4[15 275 15.70 20.03{15 275 35.65 ELT5[16 25 1.38 1:00
96 175 48.00 47.2[26 175 23.50 20.23|26 & 15 79.35 £3.25126° 1 T% 0.6 11t
21 L1 76 46.09 46.80|27 1176 22,37 24.56127 1176 71,27 70.14127 11776 0:80 0.94

4 476 49.29° 43.28} 4 .4 76 2064 22.37)°4 476 68.57 .65.52| 4 4 76 0.95 0.52
g 10'78 4B.69 46,490 8 10 78 25.66 25.77| 8,10 7% B1.36 79.311.8 1078 576 .83
G2 T8 43.00 4228 G128 20.79 18.97| 6 1278 78.17 12.42| 61278 0.75 0.1
L1679 4B.7 43.090°1 10079 26.44 30.04] 11070 8366 42 rwoTe. o M £.91
! 579 613 53.5| 1 579 2617 20911 5719 8276 78.161 1 5719 L e 1.08
31379 47,29 47.20[31 379 2803 2B.0BI3L 379 72.4 I12.4)3 3,19 0.99 097
11279 43.49° 36.07) 11275 18.48 . 0.24] 1.1z 79  66.67 33.34 1 1279 087 10.9%
19 219 42.28 45.09]13 279 22.58 202313 279 89.46 - 15.RG[13. 2 19 0.77 '9.83
o0 1 8F 36.67 SLuil20 180 204 20.77/20 180 5B.62 20.60120 1 BU. 0.93 3,80
17 381 43.89. 48.69(17 3 81 IT.50 18.96{17 3 81 .57.01 46.44[17. 381 0.99 "1.33
4 183 43.60-45.600 4 483 10.94 10.94] 4 4'B3 55.18 52.88).4 483 1.y . 118
23 |83 43.80  47.9|23 183 '18.97 16.54{23 183 58.77° 50.77(23. L B3 0.95 1.0
22 581 23.8 50.0622 584 25.32 25.02022 S84 13.6 66.07 22. 5 B4 0,9 . .8.72
95 384 3.0 32.U6{25 364 13.9% 13.62|25 384 41,38 4598125 3 84 0.96 0
uTAL 934.721014.69] ToTAL 520.58 494.20]  TOTAL1527.43134B.37) . TOTAL 2025 . 402
HEAM  42.49 46.12}  HEAN  23.66 22.46 upnn 69,43 61.20] . <-nEAK . 0.92 - 1.09
5.0, 8.23 -5.62 5.0, T.04 6.57 14,31 15.66f © $.m. o 0010 0.46
(H 8.04  5.49) L 0 6.BR . 6.42) - (n)' 13.08 -15.308 - (D 00 - 0.45

CORY. G 6]  cong, £.53] . comg. .. B.6B[ . CORR.. - ' 0.2
cov () ALASECON. () (M 10.87| COR.(M (n).- 11.30 cor.(n) . m f.36
cok (B ® 0] con )  ® 0.49) con.® o (B) 0.72| CON.{B) (3 6.79
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Table 1 3.‘

CORR]:.LATION between = Yabls and Dier Alla (Who]e season)

R b

DATE 7.D.8 T.0.8| uate et [ DATE - S04 S04 DATE . WM. NM4|  DATE, % K
2 ?74 512 04| 2 714 9607 168.62) 2. 7 74 50.52 111.84[26. 1 15 0.362 ©0.208/ 2 774 4.25 8.19
21 15 4T 5I6[26°00 75, 80,58 1M4:31|26; 175 516 BI.G{1H .2 75 .05 0,06/26 175, °3.9 5.1
15,275 5 37T 704015 2 15 B1.15 197.38[05 2 75 03108 '55.68{30 375  L.8@ D716 275 273 1.8
36375 0 396 . BEA[AN BTG G105 1M5.37(80 3,75 43,2 #6.4427 -4 15 0018 0.21030° 3 76 2.73 &2
415 AN CTITHUC 4 75 74055 153.36{10 475 59.52:117.12|22 S 75 -2.14 LT.U510 -4 75 4.08 7.8
2l 475 528 - 659021 4 7S 4946 132.41{27 4 75 70.56.108.4816 2 767 0.05 . 0.1127 .4 75 '4.68 6.24
22 5 15.. 506 .BO6|22 5 T5- BR.75 - BOR:B|22° 5. 75 S6.64 129G 4 4 76 0.49 . D402 575 .5.46 11.7
18 1115 531 650018 1175 92,3 IST.U3[18 110750 50,04 126.70/27,11 76 - 4.8 0:4B[I8 11 75546 8.2
1627 314 446116 2 76 48.59 91:BA[I6 2 76 42.27 1508 2884 . 1 o 1116 276:3.91 6.64
A 476 o442 - 5L A4 476 T446. 100,92} 4 4 T6:.62.43 R1.65] .TovAL . 9.05 10.21( 4. 4 76 5.47 7.82
21 1L 76 - 486 - 59227 I1 i§ - B5.45 117.73{2T 11 76 -83.68 107.59 KEAN 111 '1.13[27 11 76 5.86, T.03
23978 506 1288123 9 78 - 95.03 '326.23{23 9'TH 55.71 248.18 s.0.  1.53 -2.24[23 978 5.0825.02
B710 78 LS00 L 1OS97. B 4D 70 UBEBR 274460 B A0 OTALLZ @16AT] . On o 14ST RUUIER MR OCR.21 2463
137279, 480 595[13 2 79 83.31 125.8H143 2 79 36.04 67.24(  CoOgm. 0.20113°2 79 4.3 7.42
31,2710 486 582{31 -3 79-°82.1% "127.65{31. 379  59.07 -0B.46| coN. (M) (&) 0.65131° 379 5.08 8.21
1705907 528 I15E6G] 1 .5 79 102,12 469.84] §' 579 66.28.425.52| CON.(B)  (B) 0.43] 1 579 5.08 35,58
110 79 . 466 :1723) 1 1079 90,07 511.33| 1 10779 65.76 417.38 L1079 5.8738.71
1279 259 '425] 11279 40.78  R.65[ 1 12 79 '19.21 8165 P1279 3.52 1016
20 180 32 21920 ! B0 36.8B  51.06[20° 1 8% 5.76 21.13 20 180 :3.91 .3.91
17.3 8L 409 © 409[17. 3 81 62,05 62,0517 3 81 .17.2% 24.49 1T 38 4.3 3.52
13.9'82 633  588H13 942 8865 157.02]13 982 153.7. 83.57 113 98239t 71.82
23 .1°83 358 G 358[23 1 83 56.38  64.54[23 1 83 AB.S1 59.56 23 183 591 3.91
21 183 . 344 35823 183 66.31 . G4.54[23 183 47.55 59.56 2a 18y s90 3ot
44-83 403 400] 4 483  BL.T  63.83) 4 4 83 5T.64 14.25 25 384 11,73 11.73]
4483 293 408| 4 483 65.6. 63.BIf 4 4 83 44.67 18.25 1l 78 3.9 (17
425 384 320 - 28K|25 384 60T SLD6I25 3 84 38.42 36.98 2 88 3.9 3.9
22 5847499, 49222 -5 84 TR05 8365122 S5 M4 AR 582 TOTAL125, 78282. 86
2 684 B20. 531 2 6B 945 OLH 2 681 TLOA GR.64 HEAN _4.84 10.88
1T840 58 921[11 T B4 96.25 23L:05{11 T 84 63.B4 ITL.6 5.0, '1.80 9.39
28B4 512 5310’2 884 8%6 10605/ 2 B84 384 . 48 an 176 9.21
TOTAL 13868 19784[  TOFAL 2285.24 4508.890  TOTALIGIS. 05334113 - LORR. .34
HEAY - 462 659] - nEAN 7617 I50.33[ . MEAN 54,500 11,37 coN.(A) . (R 2.1
"s.0. 106 339 s - 18.42 113.34 S.0. 25.51 102.06] . CON. (B} (B} 1.80
an. o 104 334y gL LA (25,08 100,34 -
CORR. 0.3l COHR. - 8.55] - cor, 0.28
CON(M) - (M) E97.00] cox. (A) () TE09.41f CON. () - () 49.79
con. (B (B)  1.08] CON. (B} ® 3.4 conon w113
Table 14. CORRELA’I‘ION between-—‘(abls and Dier Alla (Dry season\
DATE 1.D.5 1. 0.5 BATE .Gl ¢l DATE . S04 SO4{. ODATR . HH4  HIM DATE K K
9 774 512, 704 7 714 94.07 168.62 2.7 74 50.52.011.84| 2 8B4 . | e 174428 8.19
{ox 078 586 128023 .78 95.00 326.23{23 978 §5.71 28818 to%AL . L.00 1,00/23 9 78 5.08 25.02
113 982 633 588}13 882 '88.65 117.02[13 082 153.7 8387 HEAN . L.00  L.0B{13 9'82 3.91 7.82
12 681 820 satl-2 8% . .5 . 90,3 2 G 84 T4 68.64 5.0, D.08 . 0.00{i1 T84 3.9 I1L.T
10 T 518 .02t[il T84 06.25 230.15[11 7T B4 6384 111.36] (m 0.05  0.00| 2° 884 3.9 3.9
2 884 .51z 53tl 2 B84 - $0.6 -)06.95 2 .8 B4 38.4 48| COHR. . 0.00} - TO[AL '21.08 56.63
TOCAL, 3501 4S55(.  FOTAL 544,10 1030.371  FOTAL 442.21 171.59) COH. () (M) 1.00 REAN 4,22 11.33
HEAM . 584 758 HEAN - 93,142 173.23 HEAR  73.70 128.60| cow. By . - (BY @.00 S.0. .0.51. 8.4
5.0, 125 205 s.9, - 3.17 :90.92 5.0, 40.68. 80.10 G 0.46 7.28
o LS op W 284 81000 (M 3714 8134 . CORR. 0.90
CORR, o -0.508] * comm, 0.59] = comm, -0.20 CON. (M) (M-49. 14
CON. (M) (M) exxwwse] CON. (A) (A)- 1440.67] CON.(AY (A} 161.03 COH.(8) (8) 14.33
GoN. (B) o (B):-1.IB] CON. (8) () 17.35] CoN. (B} (B} -0.d4




Tablé 15. CORRELATION between — Yabis and Dier Alla (Rain séason) a

— 18 -

DATE £.0,8 T.0.5f . DATE. ct rl DATE  SD4 SOG4 DATE R4 NIA]  DATE. KK
5 275 311 T04]15 295 ST.05. 197.98[15 275 31.68 455.68 157275 0,05 0.0515. 275 273 T.B
o1 475 Gom g50]37 475 846 132.41le?c 4 15 70.56 L0R.48|27. 475 0.1 0.21{27 475 4.68 6.24
l52 575 506 moslaz 575 8875 ten.plez 575 S6.64 120,622 575 9.14 7.05{22 515 5.46 1.7
50 375 306 569|380 375 57.15 11537430 375 43.2 #6430 275 - 0.8% 0.71{30 375 2,13 5.2
o415 485 TIT[1e 4 750 M55 153,364 10 495, 53.52 (11, 12|26 1 75 0.362 D.208/10 4 15 468 7.8
AL F 531 658{18 L1 15 92,3 137038 1175 w04 126.70(27 1t 16 4.8 004811811 75 §.46 8.2
o6 1 7% 414 56|26 175 80,50 l4.aifes 175 §7.6 8164 4 Th 049 0.40[26- 1 75 3.9 5.07
210076 486 502{27 il T6. 85.45 13T:73(27 11 76 83.68 107.59)16 2 76 (A5 - 0.4[27T 11 76 5.86 .03
A 4T 447 54| 4 476 TA.G 109924 4 76 62.43 B1.65 70TAlL - 8.95 9.21] 4 4 T6' 5.47 T7.82
6276 314 486[16 276 A8:58 OL:BA[I6 276 42.27 15.88 HEAR L. 12 L.I5[16° 2776 '3.91 6.64
310 78 500 (059|910 78 92.55 274.46) 8 10 78 70.12-215.17 s.0. LG4 2390818 78 8.21 24.63
1 579 528 1516 1 578 102.12 489.84| t 5 79 6628 425.52) . (M) 1,53 2.24[°1. 579 5.08 35.58
S0, 378 ARG S82|31 370 929 27.65{3r 370 .50.07 ORGP ek 0.20{31: 379 5.08 &2
{13 279 480 595{13 2779 £3.33 126.88]13:2 70 36.94 67.24 ccontay ) DBT[13 279 T A3 742
{1270 259 4250 11270 - 078 #8.65] 1712°79 19.21 8165y coK.(B) () 543} 1 12.7h 3.52 10,46
110710 - 466 1723l 1 10 79 ou.0T 5)1.33] 110 79 66.76 417.38 ' 11079 5.87 38.71
o6 180 342 solze (80 35.84 .. 5L.B6[20 1 80  5.76 2113 20 180 .3.81 8.9
17 381 A9 A09|1T 381 62.05 G2.05{17. 381 17.29 24.49 17381 4.3 3.52
93 183 ag4  358[23 183 66,31 64.54123° 1.83 41.55 359.56 23 183 3.9t 3.9
23 LR} 358 35B[23 183 56.3% 64.54(23 183 48.51 59.56 23 183 3.91 3.91
4 483303 AD0| 4 483 655 63.83].4 4 B3 44.67718.25 “les 3 84 11.73 11,73
4 483 4b3 400{ 4 483 61.7 63.B3| 4 483 57.64 18.2% TOTAL104. T0226.23
22 584 499 d92fe2 5 B4 18.05  83.65/22 S5 &4 18 s5.2| MEAN  4.99 10.77)
95 384 320 2BI(25 384 5h.7 51.06|25 3 84 38.42 36.98 $.0.0 1.97 9.85
TOTAL 10367 15220  TOTAL 1727.14 3470.52f  TOTAL|192.842569. 54 M 192 9.6
HEAN 432 635] - dEAN  TE.96 .144.6] HEAN 49,70 i07.06 - CORR. 0.04
s.p. 11351 5.0, 18.26-119.290  s.n. 18,46 106.35 CoRL () - (0 2.2
Mm 15 343 My 17.87 WB.TR[ 0O 18.07 o4 1 Jeon.(m - (B L1
CORR. . -0.53] i CORR. U.60  CoRR. - 0.50 e ;
COM.CA} (A) xsevs| CON. (R () -135.31 CoNlgay () -35.58
CON.(B) () 2.40) CON.(B) #3890 conm ) .87
_Table 16. © CORRELATION between — Yabis and Dier Alla (Whole season) :
- DATE CI/S_O&'CI/SM DATE [WiX] o3 ATE o3 [EM1%] JATE S KO3 ND3
20T L38 LB 274 6 9] 2 774 229.35  213.5{ 2 774 6.63 [2.26
9% 175 LA Ld0{26 115 5.4 10.8{26 175 237.29 22B.14126 | 75 9.61 ££.82
5 275 180 3.54/15 275 9.6 1215 275, 189.1 22L.43/15 275 11.6 11,52
|30 375 132 1340 875, 1.1 10.2j30 375 190.32 197.03[30 375 7.53 B8.59
W 475 1,25 1.31{10° 475 g 15.3(10 -4 75 239:12 228.14f10 4 75 10.63 11.51
07 475, 19T t22l21 415 17.1- 11.4]21 475 G 207.4 0 229.36)27 4 15 14.04 14.43
22 575 157 153181175 0.6 14.4[22 575 254,98 223.26{22 575 [2.49 J0.19
181175 1.56 1.08| 4 476 9.47. 9.47{18 11 75 - 226.9 ~ 208.6{18.11'75 14.53 16.33
6 276 1.15 52|23 978 10,08 3.66/16° 2 76 162.29 '215.37{16 2 76 [7.53 10.63
A 476 119 L35 81078 9.7 11.61 4 476 202.55 205.26) 4 476 10.63 18.27
271176 1.02 - 1.08}13 279 12,83 15.27|27 1L 76 198,80 23L.84127 11 76 HL& 1507
97 978 1.1 1.13{31 379 -15.88. 4.88|23 '9 78 226.05. 255.02(23 9 78 23.36 42.08
31078 1.32 128\ 11079 .15.89 6.1i| 8 10 78 203.77 201,94 ¥ 10 78 29.69 13.95
13279  2.95 L8717 38! 10,99 9.78[13 279 224,51 2257313 2 79 11.05 12.18
91 379 .56 13023 1'83 5.8 © 3.67(3 -3 70 I1LGT 234.27131- 3 191107 9.74
L5798 £.54 L.10)23 183,519 3.67f 1 579 24150 28064 1579 15 17.27
jriem 535123 4 483, 3.67 6.0 11073 2062 2zz.08] 11079 3.7 .75
Jrizm 2.2 toofez 584 104 15 11279 13544 C158.531 112 19 1.2 17.28
20 180 640 2.42] 2 6%4 - 3.6 15.6(20 1 80 222.08. 160.46120 180 33.8 21.26
7 38 2.5 25311 784 16,5 -13.2[17 381 200.72 20255117 38l 23.9 22.24
13 982 :0.58 1.40| 2 8B4 2.4 - 4.5/13 982 272.1:263.56{13 982 8.8 9:26
23 1,83 1.16° 1.08| 10TAL 200.9) 200.82(23 183 ~190.5 161.68/23 182 13.1 14.13
23 1'83 -1.39 1.08 WEAN  0.57 9.56i23 .83 180.74 1516823 1 83 2.1 11,13
4 483 107 3.5 SD. 4.40 A.24] 4 483 198.80 208.65| 4 483 10,9 34.19
A 493 147 3500 0 ) 4,30 4.04] 4 483 204.99 208651 4 483 110 34.19
25 384 - 132 1.38]  comR. o op.2n|es 384, M2.760 (1513025 384 0 T.T 9.5
22 S8 1.63  1.52| con.(w) . (M) 7.74|22- 5.84 2.5 21777122 584 AL 9.5
2 B84 133 3zl conm) () 0.19) 2 684 222,65 206.18] 2 684 10.8 . 8.6
BE 784 151 1,35 11 TRAC20303 2277|101 T84 9,27 232
288 2330 2,21 2 B84 26474 262.3]'2 884 B3 0
TOTAL 50,75 48.87 _TOTM, 6240.22 £426,72]  TOTALADS.99470.26
HEAN <169 L.63 HEAN 208.01 214.22| @ MEAN 13.63 15,68
Ss1, LB LM S0, 3570 31.71] CUs.p. 6.4L B.20
L0 LT3 S 9518 a2l T o 6300 815
CORR, 0.32 CORH. 0.52| . CORR. . 0.34
con. (. (L2 CON. (M) - - (A) 11B.54] CON.CA)- (A} 9.BR|.
cov. (B (8 0.23 CON, (B (M 0.46| con.@® (&) .44




Table 17. - CORRELATION: bétween — Yabis and Dicr Alla (Dry season)

© DATE CIZS04.CI/S04]  DATE €03 cOB| ~ DATE - 1CO3 . - NICO3] . DATE O3  NOS
2 TM 158 LS 2 714 6 82 T4 229.36 0 213.50 2 77 6:63 12.26
23 878 1.7 L13j23°978 10,08 3.66[23 "9 226,95 255.02123.9 78 23.96 42.08
13 982 0.58 (.48 2684 3.6 I5.6/13 982 272,01 263.56013 -9 82 - #.8 9.26
2 684 133 L32[l 784 165 13.2] 276 B4 222,65 206.18] 2.6 B4 I8 0.6
o784 LI.51 13§ 2: 884 2.4 4.5/1t 784 208,48 ~ 237.7}011 .7 B4 - 9.2 23.2
©2 884 2,33 Z.21| CTOTAL 3858 -.45.96| 2 334 264,74 22.3[ 2. 884 A3 - to
TOIAL - 9.04 8,92 HEAN  7.72° 9.19{ ° TOTAL F418.93 1438.26[: TOTAL G7.69106.40
HEAN- 151 1.49 $.0. 5.2 524 HEAN 236,49 239.71 HEAN 11.28 17,73
5.0, 057 83T o 5HZ 4.69 S 26,50 . 25.02(- S 6.36 13.04

(- 0.52 0.35] - cogm.t - 0.18 Gy 24,20 22.B4] (M) 5.80 11.91

. CORR, N.62] CON..(h) Yy 7.95] CORR. - h.G2{ coRR, - 0,89
CON.(A). - “(A) D.00f coN. () 8y 0,16 oN (A (m100.18] ol @A) -3.03
CON. () m  0.39 . GON.CRY .. (Y 0.59| €Ok (B)  (B). 1.84

" Table 18. 'CORRELATION between — Yabis and Dier Alla {Rain season)

DATE C1/504 C1/504 DATE® co3  co3 DATE 0 Ngo3  Hcod DATE KO3 o3
15 275 (.80 3.5415 275 0.6 T.2[15 275  189:1  221.43[15 2 75 (L6  il.52
40 12T L22[27 475 HT. NL4[2T 475 - ani4 229036027 4 75 .84 0 1449
22 576 15T LEB|30 375 Bl 10.2{22 575 254,08 223.26{22 5 751249 10.19
W 375 1320 L[ 475 9 15.3{30 375 190,32 197.03{30 375 7.53  8.59
.47 .26 L3817 9.6 14.4[10 475 239,12 22BH4|10 4 75 10.63 - .11.51
H TS LLS6 LOR|26 1 TH o 5.4 I3 1175 226.% . 208.5)18 11 75 1453 16.39
260175 LAC LA 4 46 947 94726 o1 75 237.2%  Z2Bo U446 B 75 9,61, 11.82
2701 76 1,02 - 1.09] BI0'7R 9.77 11.G{27-11' 76 198.8%  231.84j27T tb 76 106  11.07
4 476 1,19 1.35(31 379 1588 4.B8| 4 476 . 202.55. 20926 4 4 76 10,63 18.27
16 27 LIS 1,21]13.2 79 12.83 15.27|16 2 76 162.79  215.37{16 2 76 17.53 '10.63
81078 E32 1.28] L1079 15.87 6.11] BtD 78. 203,77 . 200.94] 810 78 29.69 | 13.95
I 579 1.54 L8117 361 10,99 9.78) L 579 241,59 - 20064 1 (579 15 i1.27
30379 156 L3vj2y 1 B3 5.19 3.67(3 379 NI.6T 0 234.27[3 379 1107 0 9.4
12 279 2.26 L.B7[2¥ 1'BY 5.8 3.G7[13 279 224.50 225.73}13 -2 79 11.95 12.18
P12:79 7 2/12 1094 4 B30 367 6.U)| 101279 k3n.d4 ¢ 158,63 ( 12:79-°17.2 - 17.28
{1e 19 01,35 - L23(22 584 Te.04. 15 .110°79 206.21 :222.08] 1-10:79 13.7 . 8.75
20 180 - 6.40 - 2:42]  TOTAL 162.33 I54.BG{20 180 222.08 - 160.46(20 L 80 33.8  21.26
17 38t 3.59 - 283 - HEAR 10.15 9.68|17 381 200.72 - 202.55{17 3 8f 23.% 22.24
23 183 1,39 "1.08] s.p 3,95 4.07[23 13 18974 i6LGR{23. 1 83 121 M.
23 183 5.6 L08) (®  3.83  2.M|237 183 1995 1616823 183 13.1 1413
4 483 147 350] C€ORR. - 0.21| 4 "483 204:99 . 208.65) 4 483 0 34:19
4 483 107 3.50{ CoN.(A) - (M .7.55] 4 483 198.8)  208:65{ 4 4 83 10.9 34.19
122 584 1.63 . 1.52[ cow. (.. - (B - 0.21{22 584 230:58 2ALT{2 SBi . 11 9.5
25 384 1.32. 1.38p - —125 384 4276 . :150.3|25 3.8 1.7 8,61
Toral 4171 39.95 o ©OTOTAL AR21.20 AOHB.46[  TOTAL341.30 363.86%
HEAN 174 1.6 S © .f. hEAR 200,89 - 207.85 neak 14,22 15,16
s.p. .13 0.8 : S.0. 3460 30.41 - 8:8. 6.42 - 695
Gy e 079 o (M 33 ) 6.29 - 6.20
. GORR, 0.29 _ . - CORm. ‘.40 CORR. ' 0.19
TR PEY BN (Y S . ' COH. () () 137.54] CoN. (A} (A} 12,32
CON. (3} - (W) 0,21 ' COE.(B . () 4.35] cor, Ay () 0.20
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Table 19. CORRELATION

CDATE Ca

oare o

between — Yabis and Dier Alla (Whole seAson)

He

He

PATE- Ha ¥

62
5
5.2

53

£
W 175
15 275
315
0 475
ot oas
ez 5715
18 1L 75
162 76
4. 46
o1 11176
2 918
B 10 78
o2
3t 379
15T
19
19
a0
Bl
82
83
83
83
83
84
ad
a4
noIm 9.6
2 884 - 55 5.4
TOTAL1499.451937. 1
HEAN 4698 64.57
S 6,17 25.03
W 6L07 24.61
CORt. .21
CONL (A 25.11
CON. (B) 0.8

BT
63:4
68
4.8
48. 1%
50,9
56. 11
(10,62
16.55
45.09
55.51
146. 29
127.65
58,71
an, 67
9.2
57.33
52.91
52,01
181
18.1
30567
17.2
51

A5.89
43.24
46. 49
45,03
47.29
. 8LG
43.49
36.07
G101
‘4,649
56,11
48.9

41.9
46.49
15.69
32,46
50,46

m
(Y]

{

o

24
1%

30"
21

22
i}
t6

27

23,

3.
3.

i
i

20
17
13
23
23

25

22

1

oD

RO DAL e DO s A7 Se 53 00 - =

2 3~ i md ] o)k =3 g~ ad
DWW OSSN L

- GO {A)
CuN. (8}

30. 68

21.23:

2493
2.4

27.23 -

26.99
21,22

LIV

14,59

22,31

24. 46
£3.24

LahNn

21,23
28. 08
2991
30,04
.24

et
18,46

53.5

19.7
16.54
29.67

19,04
£3.62

25.92
23.4

28,44,

B3. 64

. TT8. 14

25,1

XA

13. 48

(A
[{13]

12.31
361
37.33
3161
33. 18
3149
42,56
42,2
53,59
.12
an, 4
53.5
51.55
26.99
33.01
74.29
S 19,04
15,44
13.94%
19.24
21.24
17.02
17.02
19,21
19.21
12.88
25.02
26.4
43.99
10.8
988. 11
a2
16.83
16.55
902
32.16

0n.03

26

15

6.

27
22
18
16

21

23

13-

i

I

A
1
20
17
13
23
23

4

L
25
22

2

1"

2

CON. (N}
Con. () -

2.1 97.1H
63.26 628
51.75 t11.55
51.75 8.2
§3.25  101.2

SIS 92
70,15, 124.2

82,84 - 4908
45.98 71.26
G5.52 - 14.32
7091 8966
25,06 284158
79,31 163,23
75,86 105.75

72:4 907
78,16 291:97
74,712:312.66
33.34 58.71
20469 45.98
46,44 © 4.5
71,27 B2.76

45.7. 43.68
59,77.-43.68
55.18°,52.88

57.RB. 52,88
45,98 34.48
6607 1.3
C 8.5 79.9
84735 133.4
B84 7.3 .:85.1
TOTAL1866.643139. 51
HEAN 62,22 101.32
5.0 §5.31 66.96
. (Hy 15.05 '65.83
CORY. 1.51
) -52,99
@y 2.48

7 T4
L5
275
315
4.15
418
518

TR H]
'2 16
4.16

A
9 78
{078
279
379
579

10,79

12° 19
an

|
g2

43
83
a3
B3
4

e
84

PR 2 R L

z

26.

15

31

il
27
22
1]
16

4
21
23

8
13
R

1

1

1
20
17
13
23
23
25
t

2

DATE Lattg/Natk Cotlig/KotK

774
115
2.15
375
415

5.15
1 75
2 76
ATE
L6
978
19 28
2 19
319
579
179
12 19
1 e
37
9 842
b 93

{ a3
3 81
784
g &4
08k
HERN
$.b.
)
CORR.

coN. ()
CON. (B}

121

Table 20. CORRELATION

between — Yabis and Dier Alla {(Dry season) ;

DATE Caidlg/Hatk Catte/HniK

2
23
13

1k

2

T4
278

9 82
ST R

884 -
TOTAL :

HEAN
5.1,

Rk
GONR,
CON. (1)
o, ().

o e e

L A 0SS S8 4D S om0
CATLETEEEI

o~
-
Py

m

0. 9%
0.66

1

0.92

. 6.97

A5TH

0,94

6.4
0.14
0.67
4.5
8.25

DATE Ca Ca IATE He Hel - DATE - ¥a - Hp
12 7740 5.4 - 62) 2 T4 ARG 4R 2. TTM 621 91.T5
23 8O 43.28 L1D.62{2% § R 22l . S3HEY 0 TH RS.06 224.15
13, 942 s6.01 6333 aw2 o 53.560 21.24013 9 g2 71,27 8216
2684 sy . st 2 Gy 234 26412 6 L 8bs 750
W7 R A6, BOGGHIL T 84 28044 430U T R4 738 133
2 BAd 55 75,412 § R4 83264 . 1G6.R 2 BB TR 85
TOTAL 308.79 455,55 TOTAL 247,85 204168 toval, 442.83°699.06]
REAN 51047 75.99 CHEAN. 41,310 34,03 HEAN  T73.97-116.51
s AV 2105 S, 123,29 1542 S.n BaUL 5657
T AR 18040 (H 2126 (4.08 - (W 1.32 51,54
CORKE. .45 -con, .78 Comn, .54
COY . () (h) 262.83| cON.-(a) (Ay  55.50) non.n (1)-181.51
CaH. (B} (@) . -3.63[ coN, (B) - (B} -0.52{ CoN.(B) @) 411

—~ 20 —
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Table 21.  CORRELATION between'— Yabis and Dier Alla (Rain season),
DATE Ca [ DATE . Hg He DATE . - Na Naf.  DATE CatHgs/NatK Gavtig/NeiK
i 15275 3.4 52015 275 21,08 3723|452 15 61,75 111.55)15 2 75 £.09 5.79]
274150 824 GLA(2T 4 15 26,50 -31.49(2T 4°75- 51,75 . 92|27 .4 15" 141 B.97
220615 .52 B[22 575 27,22 :42.56|22 5 7157 .70,15 124,222 . 5 T5- 1.45 0.81
B, 375 4070 7 53|80 3775 21LB8 3161130 3 75 5175 78,2130 '3 75 1. 14 1.00
Jue 41500 52 0 q0[10 415 21,23 38.18{10 . 4 15 63,25 101.2)10-.4.75 A1 0.99
1811 354506 - T4.8[18 1015 24,7 8202018 11 75 - 42,8 90.B{18.11:75 " 0.86. 1.08
o175 7.2 0 5B[26 1 75 21.23. 31.61026 1 T 63.25 . B2.8|26 175 Lt 1.92
27 11 76 46,897 561012711 76 24.56 . 30,427 1§ 670,11 89.66{27 1t 76 0.4 n.89
A 416 432280 5n.ef 40 4 760 2231 32| 44 76 65.52 74.32) .4 1476 0.92.  1.00
fG 2 76 32,86, AR.09116 2 76, LSO GR.50016 276 -45.98 T1.26{16 2776 - - 0.8 1.3
81D T 46E49 TGLSB| @ 10 18 25.77 . 5L.5518 10 78 S79.31:163.23 81018 & .83 - 168
I 570 53.5146.28 1 570 29090 24200 1 579 T8.62901.07) 1 579 - . L.00 67
31 378 47720 S5.50[31° 370 20,08 33.07313 790 724 - 97.7(31 0318 0.97 . D.84)
13270 45.08 45.00{13-279 21.23 26.99{13 2 79 i5.86 105.75|13 2°79 g.83 .64
11279 86,07 58710 L1279 0.24 . (5.44] 1 1279 33.34- 50.77| 1 12719 0.9 -~ .L.06
DU 4309 127650 4 10 T8 B0.04 79.04] .1 10 79 74.72.312.66) 1 10 79 0.9t 58]
120 -t 807 51.91° 36.67(28  [-80. 2077 13.98{20 180 20,6 45.98/20 1 8D 3.08 £.02
17 381 48.69:490.29[87 381 IR.06 18.24[17 3 81 46.44 . 48.5[17 3 81 1.33. £.30
23 -1 83 47.9 52.91{23 1,83 16.54 i7.02(23 | 83 59.77 43.08]23 1 83 101 141
23 UE3 4R.9 S2.01023° T R3O 1907 17.02(23 1 83 U A5.7T 43.68|23 1 83 - 1.38 1.47
4483 45.69 AR 4 483 19.94 19,21] 4 4 B3 52.BR LL.GR|26 3 B4 0.81 1.01
4 4831 46.4% 48.1{ 4 4 B3 20.67 19.2i 44 83 55.18 52.88] -TOTAL 23.70 240.57
22 584 .50.96 A7.2|22 5 @4 25.92 25,02[22 5 @4 66T T3] MEAR .13 0.98
25 3 84 3286 36.67|25 3 B4 162 12,8125 3 ¥4 45.98 3448 5.D. 0.46 0.24
TOTALIINO.6G1481L. 15]  TOTAL 530.10 TRI.05| = TOTALIA22:8I2M40.45] . 0D : 045 0.24
pEAN  A5.86 61T NMEAN 22.09 22.66 MEAN  59.2% °97.52{ CORR, 0.18
5000 6.01 2547 -S.b.: G.AR - 1T.AG s.b.. 15.38 69.87{ CoN. (A} () 0.87
S 5.88 2400 @ 63 17,10 (W) 15.06 6U.40] CoN, (1) (&) 0.10
CORY. 0.26] - coRR. ©oa.5d| ok, 0.57
CON.{M (A T M) con. ) () DAL| o) () -G8
CONLCB Ry 1.10].con (R) (W) LG CON.(B)  (B) .60
Table 22. CORRELATION between — Yabis and Dier Alla (Whole season)

“BATE T.0.5 1.0.§ DATE . - CL:  CI DATE ~ §04 . SO4|  DATE M4 : NH4 DATE K 4
2 714 U512, 70402 T4 94.07 168.62 2774 59.52 111.84{26 175 0.362 0.208] 2 714 4.7% B.19
2% 115 -474 S5T6|26 115 8058 114.31(26 175 57.6 : 81.6/16 275 0.05 0.05{26 176 3.9 5.07
5 275 377 CT04{15°2.75  57.15° 19738{I5 2 75 31.6B SE.GS[I 315 U.Bd . OTI[I5C2TS 2130 1.8
J0 375 . 396 569[30° 3 75 5T.05 115:37[30 375 43,2 B6.4j27 415 4,08 0.200300 315 2T 6.
10 475 496 TITLID 4 75 7455 1S3L3G{10 4 75 59.52 117.12|22°5 75 2,14 T.05{10 4 75 d.68 1.8
217415 528  659/27 'd 75 BO.46 132.41{27 475 70.56 108.48[16. 276 0.05 ~ 0:1}27 4 15 4.68 6.2
92 575 506 806{2Z 575 88,75 198.8/22° 575 '56.64 129.6/-4 476  0.49 0.40122 575 5.46 11.7

b1 75 53t -659{18 11 75 - 92,3 137.03{18- 1175 59.044426.70(27°41 76 4.8  0.4811811.75 5.46 8.2
16 276 314 “486{16 "2 76 48.58 < 9f 44|16 2 76 42:27 75.88) 2. 884 < L . 1|16 276 3.91 E.84
4476 A42 544| 4 4 76 7446 109.92| 4 4776 62,437 BLES| TOTAL 9.95 10.21) 44 76 5.47 1.82
5711 6 486 592|127 1176 | §5.45 117.73|27 1176 BI.GRIID1.53) . MEAR L1l 1.13[27 11 76 5.86 7.03
13278 480 |595|13 279 8333 125.88(13 279 36:84 67.24) " s.8. LS} 2.24[13 279 4.3 7.42
3¢ 379 486 - SB2{31 3 79 92.19 )27.6%[31 -3 79 59.07198:48 ) 1.45 211|131 379 5.08 8.2
11279 25% 4251 12 79" 40,78 CHR.GS{ 1 12:79 . 13.21 BL.65;  COAR. . C6.29] 112 79 3.52 10.16
90 180 542 319{20 1 80 36.88 - 51.06(20 180 5.76. 21.13) cox.(my . (a) © 0.65[200 180 3.91 3.91
17 3B 409 409}17 -3 8L 62.05 2:05[17 3 BE 1 17.28.724.49) CON. (B} (B)  0.43117 .38l 4.3 ‘3.52
13 982 631 588{13 9 82 HH.E5 - 1j7.02(13 9°B2 - 153.7° 83.51 13 982 3.9 7.8
23 183 + 358 - 358/23 1'83 ‘56,38  64.54{23 | B3~ 48.51 '59.56 230 1°83 3.91 3.9
23 L83 3wAl . 358(23 183 66.31 0 G4.54[23 1 B3 A7.5L 59.56 23 183 390 %.91
4 4837 403 40| 4 483 - 61.7 G3.B3} 4 483 57.64° 18.25 257 0 841178 1173}
44837393 400 4 483 65.6° 63.83) 4 483 44.6T 18.25 784 3.9 117
26 '3 B4 520 C281f25 3R . 50.7 51.06|25 384" 3842 36508 {2 8839 39
225 B4 499 492|220 5 B4 79.05 a3.65[2e 584 . 4B 55.2 1 ToTALie. 54158.92
268 820.7531] 2 684 . 945 90.3] 2 684 T1.04- §8.64 T OHEAN 4.62 7.22
1784 518 921[0t 784 .96.25 231.15{ll 78 63.84 17136 8.0 1.79 2.56
288 512832 88 395 0605 2 884 84 4B M- LT3 2.5
“10TAL 11868 14206} * TOTAL 1905.47 2028.93{  TOTALI3T6.1B1994.88 CORR. 049
TUHEAN 456 CS546F  KEAM 73,29 112.82] | nEA¥ 52.937 76.13 CCON_(A). (422
5.0, 113..155 $.0.  18.04 - 47.87{ ° S.0. 7 27.04 -38.20} cox.(® (B 0.65
Sonionee A52|- . . 17.69 46.75 (W 26.5L 3T.45]
CRORR. ot 04T comA: : .56 - COHR. DALy
cok. (1) (A)249.60] COK: () Ay 405 con. (A (A 4603
coN. (B . (B) 0.65] CON.(B) .. (B - L.4B| cod.(m» . (B} 0.58




Table 23. CORRELATION betwson - Yabis and Dier Alla (Dry scason) -

Ll

oATE T.0.5 TS| TR €1 c1 DATE - S04-: S04 WATE . NRA . N[ DATE . Ko K
‘ e e e T T i 4.2 819
s 174 12 104)2 774 9407 168,620 2 T 59.52 11LA4Y 2 B B4 PRI | O I T Y S
7 98 G335 588|130 82 -B8.A5. 117.02]13° 9 B2 153.7 '83.51 ToTAL » 1200 100113, 982 3.90 7.82
2 B8 8 - BY| 2 68 M. 00,3 2 6.6 794 GGy ugaN o 100 j.ooft T84 "3.9; 11
11 7omtc Sig o oar[11 784 96,25 2311611 784 63,84 17636 8.0 0.00: 0.00:2 88 3.0! 3.9
Red 612 S3t? B84 8.6 106050 2 884 384 4B o ) §.00" . 0.0D{ ¢ TUTAL 16.00:3].61
TOIAL 2995 3215(. TOWAL 463.07 T13.14] - TOTAL.3BG.50 48341y LORR, oo 0,00 MEAY 4.0 7.80
HEAN 589 B3 MEAN  02.G1 .142.63| .- YRAN T7.30: 96.68{ CoN.@)- (w1003 8.9, 10,200 3.19
s.p. 130 185 ©S.b. 3.30 -57.54~ S.D. 44D 4779 “coN,(®) - (B 0.00fn . O 01T 2.6
Ghoa2b 141) (0 2,860 SLAT[ - (38,72 A2 P : . CORR, . 7 0,06
coRe, S5t cown. T - o oongep cerme. o S002p S Loboo w390
CON. () (A)esvans| CON. (B) - (A) 859.41| CON.CA) (1) "93.00 CCON. (B (B 1.00
cos (8. (M -0.62{ cok.(®) (w1082 cos. () - () -0.08 :
- Table 24. CORRELATION between - Yabis and Dier Alla (Rain season) - .
PATE 7.0.5 T.0S[ . DATE et crl oate. sed so4| opath N4 Mgl DATE. R K
Ti5. 015 a7 74|15 275 57.15 197.38}15 2 75 31.68 55.68115 275 - 0.05 © B.05,15 c2TE R
27 475 598 659027 4 75 89.46 i32.44l20 475 70.56°108.48{27 4 75 0.18- 0.21)27. 4'T5 4.G8 6.24
22 575 506 80|22 575 ¥8.75 198:8|22° 5.75.5%6.64 :129.6/22 575 214 1.05{9%-5 15 .5.46 1.7
03175 396 56930 375 57.15 -115:37{30 3 75 43.2 - B6.4{30:3 15 L &.88 0.TH30. I W5 .13 6.2
0 475 486 TIF[18. 4 75 4.5 15036010 4.75 §9.52.317.12{26 1 75 0.362- 0.208/10. 4.75 4.68 2 1.8
181175 531 650t 11 75  92.3 137.03{18:11 75 '50.64.126.T0[27 ti 76 . 4:8 0.48]18 11.75 .5.48 T8.2
9 175 AM 56|26 115  BU.58 - 114.31]26. ¥ 75576 BI.6I 4 4 16 0.4 0.40126 1 79 9 5.0
27 (176 486 592[27 01 76 B5.d5 FIT.73(27 1176 :83.68 107.59116 2 16 - .05 - e.il2ne0r 76..5.85 1.03
4476 442 54| 4 476 1445 100,92] 47476 62.43 B1.65) T0TAL B.95. 9.211 4 476 5.47 7,82
1§ 216 314 486116 276 40.58 9L.B4[16:276 42.27 TS.48| mEaw 1.1z L1562 16 .3.91- B.64}
3l 319 486 S562(2t 3.7 92.19 12,6531 3-70 50,97 98.46) . S.D. 1.54 . .2.3913L 3.79.5.08 8.2l
13.279 480 50513 279 63.33 125.88[13° 2719 36.94 67.24) . . GD .- 1.53: 2.24[13:279. 4.3 1.2
L1270 259 425 10279 4pi7g 8B.65| 112 79° 19,20 81.65| CORR, .. . . B.29 112 79 3,52 101
¢ U 8F 342 219026 1 A0 36.84  51.06{20 1B 5.76° 21.13].CON. (V- ;. (8) C0.61120 U806 3.9 “3.01F
7 381 .409 40917 381 6265 62.85(17 381 -17.20 24.48| coN.(®) () 9.43(17 3 BL° 4.3 3.5 2
23 183 384 358|23 183 66.31 G4.5423 1 83 47.55 59,56 23 1833.01 .81}
29 183 358 -358{23 183 56.38  64.54)23 1 B3 4R.51° 50:56 o <123 183 381 3.91
4 4383 1393 A0nf 4 4’83 65.6 6343 4 4.3 4467 18.55] - Lo . 25 384 11.73°11,13
4 483 A03 4000 4 483 61,7 63.83 4 4783 51.64 18.25] e TOTAL. 85.54127.311;
22 581 499 [ 492{22 584 78.)5 B3.65)22° 584 agoossel o TUoHER 4TS 7.07F
25 384 320 281|25 ‘384 50,7 5106|125 384 3842 36.93 T . s sL9e 240
- TOTAL 8873 10931 TOTAL {442.4u.2214.890 TOTAL.OHO.68I511.47F - - = 1o 1ge 2,82}
CBEAK 423 521| - BEAN BR.6D 1D5.47) o MEMN 4T3 70070 0 T ] U COHR. -t 0,55
$.D. 17 144 5.0, 17.90 43.59) - .S:D. o 1B.32: 3527 0 - - CON. (M) (W) 3.75]
15 4t Ry  16.5%  42.54] 0 (W 17,98 34.42) _ "] coN.(B) (B 9.70
GORR, g.70)  cong, p.541. - CONR. D68 : ' :
CON.(N (M-24.67( CON.(AY (M L0.GR| CON(M) (@) 1T.30 ' '
CON.(B () 1.29] CoK. (B (8 |.38| CON. (B} W L6
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Table 25,

CORRELATION between - .Yabis and Dier Alla - (Whole season}

CUUBATECCaTo Caf UDATR, Mg o gl pATE Na o Wal o DME Carg/Na Camg/nm
271 53 62::2 174 30,86 42,3201 74 624 91.7H) R T4 .21 9,98
26 ¢ 15 ALR MH2G 175 27,20 G31.61026 L 75 63,25 - fe.R{E6 115 Y 1.02
15275 W4 C51.2015 2 75 20,08 3033015 275 175 {ULSS[I5 275 1.9 0.79
M TR 0T BRIBCCRTTH 2100 161§ %0 8 750 50,75 -« medan 3775 1. 14 Loy~
(B 475" . 282 W 475 29020 8|10 4 75 63.25 1oiL2[I0 4 750 I S | W
2t- 4 T 5240 GEA|2T o4 75 26.09 231,49(27 415 61,75 82|21 475 1,4t .91
22 0515 520 682275 75 27.22 42,5692 % 15 TH.15 124.2{82 5 75 145 .81
HEHTE  SLE" MUBHB TS 27 - S22[i8 10 T 828 M.RpIGHl 75 - 0086 [.08
16 26 32.86 48.09]16 :2 76 14.59 53.56016 ‘2 76" 45.98 71.26{16 2 16 D.45 1.31
A4 76 93028 509040 A TE 22,07 30.12) 474 76 65,52 T4agl4 46 7. 0.92 t.da)
2111960 46.R9° 56 ERI2T 1L TG 24056 - 30,4107 1176 .-m 11 89.66]27 1L 16 004 .89
13..2 19 45:09 4508013 2 78.:21.2% . 26:99143 42 797 75.86 195.75)13 2 79 .43 .64
L3t AT.297 55.51H31 3 790 28,08 33078173 19 T12.4 - 9170313 79 .91 U.84p-
L1279 36.07 S8.711-1 12 79 0.24 15445 1 £2.70° 33.34 59,77). 11279, - 0.99 1.06
200180 51.91. 36.67120..1 80 21.77 . 13.08[20  £-80..20.59 45:98lg0 180 . 3.00 1.02
1T 3 B1 48:69 49,2917 53 81 18.96 1R, 24[17 3 81 - 46.44 . 48.5017 3 81 (.33 1.30]
13- 982" 56011 67.33113 9 B2 535 20:24[13 ‘9 82 T1.27 B2.I6[13 982 1.46 1.04
23 183 48,9 52.90023 (183 1.7 1702023 0 B3 4507 43.6Bi23- 1 83 1.38 .47}
23183 7.9 82.90{23: ( 83 [6.54 0 §7.02{23 . 183 53.71 43.08(23 183 L 1.47
A 483 46.49 481} 454 B3 20067 19,21} 4 04 83 55.48 52.88(25 -3 84 p.81 , LaTh
- dBT 4569 4RI 4 4 83 19.04-19:210 4 4 83 52.BR 52.ER(1L T 84 C0.58 . 0.92
293 B4 D2:86 - 06.67(25 3 84 1362 12:88[25° 3 84 45.9% (34.480 2 .8 94 U7 IS . 1
22 584 500G 47.2022:581 25:92° 25.92(22 .5 B4 66.87 . N.3|. T0mAL . ¢6.51 22.5df
2 684 . 58 5112 6 B4 234 26.4) 2 6.4 -RD.5 5.9 HEAR 1.21 1.03
1784 AT6 BO.6[10 784 2844 43.00)01 T B4 135 13%.4 §.0. 0.47- - o h2p) -
2 8§84 .55 15,4} 2 B B4 B354 . 10.8] 2 B B4 ;T3 85 (D .46 -0.20
TOTAL1223.091475.90]  TOTAL GG4. 11 .728.73) - TOTALLSA9.342047.50). " cona. : [y}
HEAR © 47.04 56.77] HEAN T25.54° 28.07) © HEAN 59,50 ' 78.75| CoM, (n) () . 0.98
JS.D. 643 1212 S0 HATL EGLOM S.B. 14169 25.95! CON. (B) 1) .04
(M- 6.30 11.88 14,42 10.72 (N 14.40 25.45
ConR, . 42 CORR. -0.08 GORe, .60
GOR.(AY - (A} [3.14] CON.GAY (A} 29.60( CON. () (i) 5,58
CON.(B) @) -o0.80) coh.(®y  (B) -0.06f coN.(BY B} 1.06
’I‘able'26. _ CORRI:.LATION between - Yabls and Dxer Alla (Dry season)
CDATE i Ca . Cal . DATEC Hg - He| - DATE Fa g Ha AT [.‘al-Hg/anK ‘Cathg/Matk
2 774 538 6202 T74-30,66 42.31{ 2 T4, 62.1 97,75 2 1 T4 L 0,98
13987 56.1(1.67.33(13-9.82 * 53.5 27 24010 -9 82 T1.27 ¥2.76[13. 982 1.46 .84
2 6B .53 T51) 2684 24 264 2684 BO.5. 75.9(11 7 a4 098 . D92
{1 784 . 47.6 - BO.G{IL 7 84 -28.44 43.81{11 .- 784 736 133.4{ 2 8 84 .84 S .87
2884 . S5 75.4(:2 884 8364, (0.8l 2 8B4 T30 850 . tovad 5,55 3.91
TOTAL 265,51 345.33] - TOTAL 219,64 150.66| = T0TAL 358.77 474,91 HERN 139 8.94
. MEAN' 53.10 . 59.07 HEAR 43,93 30.13 HEAR  TE.75° 04,98 5.0, .38 .00
8D, 03,30 ¢ 1450 S.h. 125,03 13.5% S.b. 6,50 22,88} - (M 9,32 n.oo
(m 2,95 12,971 (M 2229 gz () - 5.89° 20.47) coun, .00
CORR. ::  -0.§1] . CORR, -0.81] :'CORS, -1.19] CON. (8) () 1,9
CON.(0) & (0 202.88[ coMoCA) (B A9.46) con (Y (n) 141.62] con, () . - 005
coR: {1 D (B) --2.52) CON.CR) (M) -D.44] CONL(B)  (B) -D.65
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Table 27. CORRELATION

between — Yabis and Dier Alla {Rain scasoh) e

PATE ta Ca DATE ‘g fe
15.215° 384 51.2 15 275 21,83 3133
071 4115 A2 4 G427 4 502698 31.49
22 515 52 58[22 515 21.22 42.506
w 35 10 53130 3 15 ZL.HH 31.61
m 410 52 70010 4,75 27.23 38.148
4175 5L6 TAB|18 1875 . 24,7 32.2
% 115 4.2 sgies 115 27,23 31.61
27 11 76 16.89 56.1127 11 76 24,506 30.4
4: 476 4128 S50.91 4 4 76 22,37 31,12
6 276 32.86 4809116 276 14,50 5353
31 47.20 55,5113 379 28.08 -33.07
12 27 45.00 45.89/13 2179 2120 26.99

1 1279 36.07 5871 11279 024 15.44
90 1 8. 56.01° 36,67|20 186 2077 13.04
417 3 814868 4920017 3 g 18.06. 18.24
33 183 47.9 52.91{23 183 i6.54 17.02
23 '1°83 483.0 '52.0112) 183 - 19.7 17.02
4 483 4569 480004 483 19.94 19,21
4483 d6:49  Ag.1] 44 83. 20,67 19.el
22 5 84 . 50,06, A7.2[227584 25.92° ?5.92
95. 3 84 . 32.86 36.67(25 3 B4 13.62 :12.88
00l 957.581130.66]  TOTAL 444.47 579.717
HEAN . 45.60 53.84 MEARS 21,17 21051
s.0. . 617 9.3 $.p. - 6.36 1656

. 6.02  9.50 Sy 6.21 183U
CORR. . - 0.3%] . comR. 041
CON. (D) . (A) - 25.57| CON. (&) 1317
coY. {8 @y 0.62} TON: (1) (m  0.68

DATE Gaittg/Na ik Cattig/Nark]

i5 275
21 415
22 515
a 315
10415,
TRIRE
2% 1.75
21 1176
44
[6' 2 16
31
13 2.7
11270
20 180

17 381
23 183
23 183
25 384
TOTAL
_HEAN
5.0
"
CORR.
"COR. (4)
LON. {(B)

By ' .
IR =T — NN

DD v D pem i i pam

.08
Al
)
id
i1
.46
1
Nl
.92
95
.97
.83
99 :
.00
32
N
.38
i
.96
16
.49
LAl

D - O &S

:w:wm:—aaa—awa:mmw-:wa-mw:: -

'€.=}====-—m—h-.—-—|—_-amy-..—

(&3
®

DAtk - Na Ma
15 275 51,78 111,55
21 475 5175, 92
22 515 0.5 124:2
an 315 51,75 8.2
{0 "4 15 63.25 1612
1®11 75 82,8 90l
26 175 63.25.  B%.B
21 11 16 10.41: #9.66

4 476 65.5% T4.3C
16 2 16, 45:98 -71.26
a1 379 2.4 901
11 279 75.86 10575
1z s 50,1
20 1 s 20.69 45.98
t7° 381 46.44 485
23 1 8375917 "43.68
23 183 457 A3.68
4 483 h2.00 h2.84
4 483 55.18 2.0
Pz 584 66.07 113
25 3 84 4598  M.dt

TOTAL1190.621572. 50
HEAN 56.70 7480
s.D. - 14.67 25.81
(n 14.32 24,99
conR, 8.62

coy.(a): (A ¢ 13,66

coN, (1) W L8

Table 28.  CORRELATION between — Yabis and Dier Alla “(Whole season)_

CDATE CL/SDA GL/SU4 pATE. €03 to3} o ovatE  licod o dIce3 BATE N0 NOJ
2 T 158 LH]2 T 6 ol ¢ 774 25.26  218.5 2 774 6.6312.26
95 175 1,40 14826 175 5.4 10.B{26 175 237.29 J98.14]26° 1.75 9.61 1182
15 275 . 1.B9 3,54[15 275 9.6 . T.215 2 15 © 189.1  221.43(E5 2 7% 11.6:10.52
3 315 1,32 1330 315 1k 10.2(30 -3 .75. 190.32 197:03{30 3 75. 1.53: 8.59
W o475, L2s  btatlir 475 9 153010 4T 239.12 228.14110 - 4 75 10.63 11.5]
97 475 1,27 .22z 475 1.1 M4 97-475 207.4 229.36]27 4 15 14.04 14.49
22 575 H5T  LB3[B LTS 9.6 144122 575 254,98 223.26|22 5 75 12.4810.19
#1175 E.66 LOR[.4 476 . 9.47 9.47{18°11 15 ° 226.9 20R.6 14 11 75 14.53 16.39
o276 015 Lotha 2701283 15.27(16 276 162.20 215,07 16 276 17.53 10.63
4 416 1.19  L.35{31 379 .15.88  4.8H| 47 4 76 02:55 209,264 4 76 10.63 18.27
9T W76 1.02  L.U8{17 3 81 10,09 9.78|27 11 76 '198.89 231.84 27 11 16 11.6:11.07
13279 ‘.26 K723 18y 5.8 J.67(13 279 224,51 .226.713|13° 2 79 11.95 12.18
3379 (.56 Lan|z3 f 43 5.19 3.57]31 379 1167 234.27131 ‘3 79 11.07. 9.74
11279 2.1z 109y 4 483 300 6.1l | 1279, 135.44 158,63} 1 12 79 17.2°17.28
f20 180 6.0 2.42|22 S84 1104 ¢ 1520 1 g0 222.08. 160.46]/20 | 80 33.8 21.26
17.380 3,59 2.53)2 §#4 - 3.5 15617 38l o0R72; 202.55[17. 3 81 23.9 22.24
13082 0.58 p.d0fU 784 - 165 13.2(13 382 2721 '263.56013 ‘9'82. 8.8 0.261 .
23 18 .16 o8l 2 Ba4 24 4523 183 9965 161.68|23 1 83 13.1 14,13
23 183 1.39° 1081 .TOTAL I65.[7 179.45/23 1 83, 189.74 “IGL.68923 183 2.1 14.13
4 483 107 390 HEAH  9.18  0.97] 4 4 83 198.80 208.85| 4 4:83- 10.9 34D
A 483 147 350 Sn 450 4.24| 4 48320493 20B.65| 4 4 83 10 34.18
25 3 WM 1320 e Can 4.9 41225 3 B4 M276 0 151,3125 3784 7.7 9,57
2 584 1.63 1.52] CosR, 2.32|22 5 84 23058 207.77i22. 584 114G
7 681 f.a3 1azfcon. )y  (  7.z2] 2 6 B4 222.65-206.18 2 684 10.8 96
1178 1,51 1.35] CON. 4 @ 0.3011 784 20303 2317011 7T 84 0.2 2
2 BB 2,33 2.2l . 2 B84 26474 262.30 2 g4 B M
TOTAL 44,83 44.13 10TAL 536170 5467:04]  TOTAL326.64387.21
HEAN CE72 0 LLTO COHEAY 286022 210.21) . WaaN 12.56 14.80f
s.h 1 um s.0. .37.70 130.05 5.0, 564 -7.04} ¢
(&) I T I A (3697 2047 o '5.53. 6:90
CorR, - t.32 CORR, o 49| coRR. 0.96)
CoNL(RY (M) 132 coH. (A) () 120841 cor-() () 10:TS
CON. (B 3y 0.22 conm . 039 con () (B 0:33
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“Table 29

CORRELA IION. between Yabls and Dler Alla. (Dry se'lson)

DATE C17504 cissodl  OATE . o3 .coa|  eaTE  mcos  Hoos|- oave K03 Noa}
21U LI 1Lsi|2 174 6 9be2 771 2203 2135 ‘
13- 082 058 LADI2 GU4 - 3.6 15.6013 0 62 232“.’ 2:2;.11155 1%33142 sasg |?} ZE
2o 132 L3l T 65 3ol 2 681 22265 206,182 6.84 10.8 9.6
AT LS L35 208 84 24 ASNT 7B 20303 231.THU T84 9.2 25.2
2 BM 233 221 (ToTAL 28.50 42.30] 2 B 94 26474 262.3) 2 B84 &3 10

TOmL. .03 779 HEAY CT.L3. 10581 TOTAL 1101.08 H183.4[  TOVAL 4373 64.02

SHEAN 147 CLS6L L S.b. 643 48R MEAN L 23H.A0 236.65) . MEAN B.7512.86

54?. -0.62° .37 @) 55T 4.83 . s.h. 29,17 26.68 5.5, 1.51 5.90

G .56 0 0.33) - CORR. D.AD| - 0D 26,09 2XA6 (N 1.35 5.27

GOlR; 0.78L con ) - () 44| - comm. 0.12]  cone. 6.1

r:(n:.(n)_ ) MLBRCON. (Y 0 0.3 GORL (D Yy 7o.31] cow Ay Ay 12.51
coR.(B).(BY  0.46 - oy (n C Gn 0.68| con.(BY (B 0,04
Tabte 30. CORRELATION between Yab;s and Dler Alla (Ram season)

DATE 17504 €1/504 DATE © €03 .- 003 . DATE itco3 icosl  oaTE KO3 K03
5 25 Lun 354015 215 0 06 T.2[15 275 1891 22143015 275 HLG- AL.52
91 475 171 L22(21 A5 171 pL4[2r 475 2074 22906127 475 14.04  4.49)
92 575 1.57 - 1.53|38. 375 1.1 i0.2[22 575 254.98  223.26122 575 12.49 1019

lap 35 13z 1a4lio 475 9 15:3[30 375 190.32 C I9T.03130 3 75 7.53 8,50
P 175 12s L8 1015 0.6 4410 475 23812 2281410 475 10,63 11.51
Fmar s Lse bosles o s 54 (w1175 2260 2m6LE 1175 1453 16, a0
o6 175 140 LAU[ 4 476 -9.4T 9.47{26 1:715 237.20 - 22814426 175 9.61 .82
o7 1176 102 1.0931° 3°79 15.88 - a.sg|27 1176 10R.89  231.84}27011 76 1.6 11.07
4 476 1.9 1.3s(13 279 12.83 15.27| 4, 4 76 202,55 | 200.26] 4 4 T610.63 gt
6 276 (1.5 L2th7 381 10,99 9.78)16 2 76 162.20  215.31116 2.76 17.53- 10:63]
9 378 156 £30(23 183 5.9 3.67|31 379 1LET - 22TI3L TG 0007 9,74
13 270 ‘296 ‘1.g1(23 18 5.8 367013 279 224.50  225.13}13 218 11.95 . 112,18
V1279 202 1090 4 483 3.6 641 11279 135,44 I9B.63} L @279 17.2 17.28
5 180 G.40 2.42[22 584 1104 - I5{20°.L 8D “anopg - I60:4G[Z0 1 80 33;8  21.26
117381 3.59  2.53 TOTAL 136,67 137.15(17 3 8t 20072 . 202:55}17 3 81 23.9 22.24
27 183 1.39. 1.08 WEAN  6.76  9.90l23 183 180.74 - 161.68123 183 i2.1. 1413
125 (83 Lis .1.ogl - $.p. 3.91. 4.22(2n 1.83 199.5 161.68(23. 1 83 "13.1 14.13
188 147 3.50f 0 ( BTT 407 4 483 20459 208.65| 4483 .19 M.9)
4:483 1.07 3.50{; CORR. 0aal 4483 198.89 © 208.65| 4 483 (0.8 34.19
op 'S g1 1.63 1.52| CON.(M - (m) 6.29|22 5 84 230.58 2ALTM22 sa4 - 11 . 9.9
95 3 g4 1.32 1.38] CON.(B) - (®) 0.36/25 384 12,76 151.3]25- 384 1.7 9.51]
TOTAL - 3150 36.34 - < TorA. 4165.72  4283.80 . TOTAL282.91 - 322.88
hEAR 1790 173 Wean 198.56  203.99| . MEAN 13.47  15.38
LS e 5. 25,36 21.77{ . s.p, 5.90: -7.33

LT 0:82 T 3600 - 2710 m 5.76 - 1.5

CORR, - 0.28] CORH. | 0.3 -comR. 0,24
coR () (8 LAl CON. (M) (15435 con (m)  (a)  ME.34
con.{m (B 0.20 CON. (B). {m 8.95] con.® (8 T 0.30

925



Table 3.1. .

'.C(_)RREI',A'TICN béi\ifcen = Maqﬁrén3'ﬁn‘('l":}')'i_é;r'ﬁjlla : '(Whtil'e-lse'asqrrl:)_'r’.

E

DATE TBSIED IOSUR] BATE  KHad® KHn0d]  DATE S04 7 S0A| DATE mn CHIB[ eaTE ik : L R I
a0 6T 465 55 599 ss0 0 8. 0b0 0 6 T BRAT BRIMA06 79: 9.10 u.gzs 12819 4.8 6Bl 323;3 gig 133;
12 8T e 53|12 #75 CaLED - A:BALLL N TD 6427 THGLIZ 8:79  0.10 0, ! 4.8 gé l_I,'-w. 1@ gdg 1095
11079 ¢ 439 S65{YE. 0 79 00.ae Caorobel (3 790 5% B9.EL 110 79 0.920:-0.80120 1 4.8 - BT el 419
11179 452 c 518|e0 a3 20 C8F 30,97 50.6[1 178 9,020 0,520 51 12, R o TS
20 ) B0 - gea 4P| 30 2800 1008 32805687 1412020 1 BD D A0 240 R M ;_?2 _23,_ %;,80 I
3 2y . 6030 Tegs| o A WD MG P I S S St 00 IR B S T R L ) A 5_.3 B SRy
I T R v/ A TR I 1 O ol t 488k L0080 0066 Ide Y 4.9 .6 .38 mL B
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2-2  Trilialomethane Precursor

W’lt{il‘ samples were collected at Inlet of the East Ghor Canal and at Addasswyeh on _
May 28, 1985, for the pur pose of esttmqtmg amounts of trxh'llomethdne Pprecursor (heremaftez
pleeursor) in connection with. wate1 leIlflC'lthll at Zay. Also, we filtered part, of the samples
by a 0.45 pm pore. size. membtane fllter in the sime day in order to measure a tOtal amount
‘and a dissolved amount of. plecumor Furthermore we used part of the s*nnplcs fo1 testing
at the Water Authority Laboratory (WAL) and brought the ‘remainder back’ to Japan for
water quahty analysis. In the WAL tests; we conducted a ‘trihalometliane formatton potent1a1' _
(THMFP) test of the raw snnple water and the jar tested water,

1) Test Methods

(1) Jar Test : :

The sample water taken at Deir Alla was d1v1ded 1nto five one liter beakers and while
agitating by magnetic stirrer, alummum sulfate [Al; (SO4)s. 16H,] was added at a rate of
10, 20, 30, 40 and 60 mg/f. After a flock was formed, we left it stand for a whllc and then= :

checked the quality and THM formdtlon potentlal of the supernatant
(2) THM Formation Potentml Test .
(2- Methods in WAL '

" To the 200 mf samples obtdmed from the raw water and from post -jar test water
(60 mgf¢ of alum dose), we added sodnnn hypochlorlte solution (concentratlon dt about -
2,000 mg/R from Japan) and then left it qtuetly in a 20°C. thermostat for 24 homs

(2-2) © Methods i inJ apan
Prehmeuly obtained a consumed amount of chlorine in- the sample “added the consumed
amount of chlorine and 2 mg/Q ‘sodium: hypochlorlte to the sample of temperature set at 20°C.,
“then, unmed]ately used sulfuric acid or sodium hydrox1de solution to adjust the pH to 7.0t 0.2
and left it in a 20°C. thermostat for 24 hours. After this, measured the THM by solvent
extractlon method

3) Me"lsurement of THM

8 mR of the THM formation potentnl sample was took into a 10 m¢% plugged eentnfugal o

_prempltatlon tube and then 1 mRf n-pentdne was added to extracted THM from it. After being
. finalized extraction procedure, the plug part of the tube was sealed with teflon t'tpe then
we turned it upside down and carried it back to Japan. That is, the methods of THM analyms
is n—pentfme extiact method. For cross check, we had arrangcd with WAL to measure THM -
in the given portion of the same solution.

~ The gas chromatographic condmons inJ apanese Laboratory are as followe

Gas Chromatograph : Shimazu GC-4CME : 7
Column ; 10% DC- 550 6080 mesh, Chromosorb W, 3 mm x 3'm
Columii Oven Temp 100°C, .

“Inlet and Detector Temp :  150°C. .

Detector : : Electron Capturé Detector (ECD) Ni 10m Ci

Carrier Gas N,, 50 mg/minute

Range : ' 10'x 8

Z 44 -



(4) Other Parameters
(A) ‘Tusbidity
- Turbidimetric Method
o Indicated by the amount of k’iolme in mg one liter sample.
" (B) Color .
' Platmum—cobalt Method
Indlmtcd by the amount of plaunum in mg ‘within one liter sample

(©) 'Total A]kahmty , .
Indicated by the amount of 0.02N- H2 804 used to neutralize one liter samplc to pH 4.8.

(D) Chloride Ion
" Mercuric Nitrate Method :

Adjusted the pH of the sample to 3 i, and titrated it in mercuric nitrate so]utlon using
dlphenylcarbazoi as 1nd1cator and then obtained chloride ion.

(b) Sulfate Ion
' Barium Chromate Method: :

- Added barlum ‘chromate to the sample to make banum sulfate from sulfate 1on added
ammoria . solutlon to it fo prempﬂate excess barium chromate, ‘measured the absorbance by
spectrophotometer ‘at 370 nm wavelength of the yellow of thé chromate ion formed by
pemlutatxon from sulfate ion, and then obtamed a su!fate ion concentration.

(F) Nitrate Nltmgen L . .

Made the sample redct to brucme m the presence of undﬂuted sulfuric amd measured
the absorbance by spectrophotometer at 415 nm wavelength of the formed yellow, and then
_obtamed a nitrate iron concentration and indicated it as the amount of nitrogen in nitrate
ion.

G) Ammomum Nltrogen

: Made ammonium ion in the sample to monochlordmme by the. co -existence of sodlum
hypochionte .of alkalinity, measured” the absorbance by spectrophotometer at 720 nm
wavelength of the bluish - green mdonaphtol formed in a—naphatol re'lctlon with -it, and then
obtained an ammoniuni iron corncéntration and 1nd1cated it as the amount of nitrogen in
ammonium ion. '
'(H) KMnO4 Consumptlon Value

Made the sample to squunc a01d1r boiled it for five minutes. after adding KMnO4, and

then mdlcated the amount of KMnO, consumed in mg ‘within one liter. ‘

: (1) ‘Total Hardness .

EDTA Method: : _
Make calc1um ion and magnesium -ion react w1th EDTA, and then obtamed calcmm ion -

and magnesium ion from the reacted amount of EDTA, and mdlcatcd 1t in mg as the amount

of calcium carbonate in one litef. '

I Total Residual . S
After vaporizing and’ sohd:fymg the s'imple dried it at 105°C., and indicated in mg

the weight of the re51dual in oue liter.
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